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Abstract 

Hislop, M. Two new species from the Leucopogon distans group (Ericaceae: Styphelioideae: 
Styphelieae) and the reinstatement of L. penicillatus. Nuytsia 22(1): 1-16 (2012). Two new species, 
Leucopogon microcarpus Hislop and L. newbeyi Hislop are described and another, L. penicillatus 
Stschegl, previously reduced by Bentham (1868) to a variety of L. distans R.Br., is reinstated. All 
three are illustrated and their distributions mapped. A key is provided for all Western Australian taxa 
currently referred to the L. distans group (sensu Hislop & Chapman 2007). Lectotypes are designated 
for L. distans and L. reflexus R.Br. Taxonomic and nomenclatural notes pertaining to L. atherolepis 
Stschegl. and L. reflexus are also included. 


Introduction 

The Leucopogon distans R.Br. group (Group B) is one of five informal, infrageneric groups (Groups 
A-E) delineated by Hislop and Chapman (2007). Earlier papers have provided morphological synopses 
and keys, published lectotypes where desirable, and described new taxa for Groups A (Hislop & 
Chapman 2007, Hislop 2008, Hislop 2009a) and E (Hislop 2009b). The current paper similarly updates 
the taxonomy of Group B. Bentham (1868) placed all of the then recognised species from this well- 
defined group in his series Australes Benth. 


Methods 

This study was based on an examination of dried specimens housed at PERTH. The details of the 
methods used to measure plant parts and make other morphological observations are the same as those 
described previously (Hislop 2009a). 

The distribution map was compiled using DIVA-GIS Version 5.2.0.2 and is based on PERTH specimen 
data. 


A synopsis of and key to the Leucopogon distans group in Western Australia 

Rootstock fire-sensitive; leaves helically arranged, usually from shallowly antrorse to steeply retrorse, 
occasionally steeply antrorse or retrorse-appressed; upper leaves and lower fertile bracts usually clearly 
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dimorphic; inner surface of corolla tube glabrous, or occasionally with hairs extending a short way 
into the top of the tube from the base of the corolla lobes; abaxial surface of corolla lobes usually 
hairy; ovary glabrous, 3-5-locular; nectary 5-partite; drupes ellipsoid, globose, depressed globose, or 
sometimes asymmetrically ellipsoid or obovoid (as discussed below under the Affinities heading for L. 
newbeyi Hislop, sp. nov.), usually circular in transverse section or transversely elliptic if asymmetric, 
an obvious mesocarp usually present, the apex smoothly rounded at the shoulders, except in the case 
of L. reflexus R.Br. where it is ± truncate; endocarp woody. 

1. Ovary 3(4)-locular 1 

2. Leaves ovate to ± triangular, rarely narrowly so, length to width ratio of longest leaves 
<3:1, longitudinal axis of lamina usually recurved, often strongly so, less often ± straight 

3. Longitudinal axis of lamina strongly recurved or revolute, with (at least on some 
branchlets) the tips or a portion of the upper adaxial surface touching the branchlet; 


longest fertile inflorescence internodes <1.5 mm long (south coast & adjacent 

hinterland from E of Manjimup-N of Stirling Range-W of Munglinup). L. gibbosus 

3: Longitudinal axis of lamina slightly recurved or ± straight; longest fertile 

inflorescence internodes >2.8 mm long (winter-wet areas close to the south coast 

between D’Entrecasteaux National Park & the Two Peoples Bay area). L. distans 


2: Leaves linear, narrowly elliptic or narrowly ovate, length to width ratio of longest 
leaves >3:1, longitudinal axis of lamina straight, or gently incurved 

4. Abaxial leaf surface deeply grooved between the veins, densely hairy in the grooves 


or throughout; bracteoles obtuse or subacute, brown (Nyabing area to S of Ongerup). L. newbeyi 

4: Abaxial leaf surface smooth, glabrous or sparsely hairy; bracteoles acuminate, 
greyish-green, sometimes tinged reddish-purple towards the apex and margins 
(Whicher Range & surrounding area). L. microcarpus 

1: Ovary (4)5-locular 1 

5. Leaves ovate to triangular, or narrowly so, appearing sessile because the petiole is 


concealed by the broad lamina base, adaxial surface smooth or ± rugose, never scabrous 

6. Inflorescence axis prominently flexuose, at least in the upper half, longest fertile 
internodes >2.8 mm long (winter-wet areas close to the south coast between 

D’Entrecasteaux National Park & Two Peoples Bay). L. distans 

6: Inflorescence axis not obviously flexuose, longest fertile internodes < 1.5 mm long 

7. Drupe depressed-globose, 3 mm or more wide; corolla tube (in natural posture) 

2.0-2.9 mm wide, corolla lobes 3.0-4.4 mm long (Stirling Range-Mt Manypeaks- 

Pallinup River). L. penicillatus 

7: Drupe usually ellipsoid, occasionally ± globose, to 2 mm wide; corolla tube 

1.3-2.0 mm wide, corolla lobes 1.7-2.6 mm long (mainly close to the south coast 

between the Scott River Plain & Mt Manypeaks with apparent outliers in the 

Capel & Collie areas). L. reflexus 

5: Leaves linear or narrowly ovate, manifestly petiolate, adaxial surface scabrous with 
tubercle-based hairs 

8. Leaves linear, occasionally with the base very slightly wider than the apex, 
length to width ratio of longest leaves (5.5—)7.8—15:1, margins revolute, 
abaxial surface either completely obscured by margins or with midrib only visible; 
sepals glabrous or with a variable indumentum, rarely as below (Stirling Range) 


L. atherolepis 
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8: Leaves narrowly ovate or ovate, length to width ratio of longest leaves 2.5-5:1, 
margins usually strongly recurved but with the abaxial surface clearly visible and 
3-5 veins evident; sepals with dense indumentum of shallowly antrorse to shallowly 
retrorse hairs the longest of which are at least 0.4 mm long (Stirling Range). L. mollis 2 

'The standard locule number for species in the L. distans group is 3 or 5, although in both cases 4-locular ovaries less frequently 
occur. One species, L. distans , is exceptional in having a locule number which varies between 3 and 5. It is recommended 
that for the purposes of using this key, where the first dissected flower of a specimen has a 4-locular ovary, others should be 
examined until a 3- or 5-locular status can be confirmed. 

2 Refer to notes under L. atherolepis regarding the taxonomic status of L. mollis. 

Notes on the morphology and distribution of the Leucopogon distans group 

Several distinctive features combine to make members of the Leucopogon distans group easily 
distinguished from those of any of the other groups delineated by Hislop and Chapman (2007). The 
presence of an indumentum on the external surface of the corolla lobes is a synapomorphy for the 
group. It occurs in all member species most of the time, although in a few the hairs are sometimes 
absent. Outside the group the character is otherwise only known in some variants of L. oldfieldii Benth. 
Although the 5-partite nectary is shared with the L. carinatus R.Br. group (Group D), members of the 
latter are easily separated by the always 2-locular ovary and narrow, more or less dry drupes, in addition 
to the glabrous surface of the external corolla lobes. Species of the L. distans group also have some 
foliar characters in common. All have a leaf curvature which is adaxially concave, with the margins 
either recurved or revolute. Most also have widely spreading or retrorse leaves, varying in orientation 
between shallowly antrorse and steeply retrorse. Consistently retrorse leaves are otherwise uncommon 
in the genus. An interesting aspect of the floral morphology of member species, which is also at least 
uncommon elsewhere, is that the filament insertion is often well below the sinus in the corolla tube. 

Species belonging to the L. distans group are mostly distributed in south coastal districts and adjacent 
parts of the southern forests and southern wheatbelt from the Whicher Range to east of Hopetoun with 
an outlying population of L. reflexus as far north as the Collie area. Leucopogon newbeyi has the most 
inland distribution, and in the northern part of its range is at least 130 km from the south coast. 

Taxonomy 


Leucopogon microcarpus Hislop, sp. nov. 

L. reflexo R.Br. affinis sed ovario 3-loculari, fructu parviore, et sepalis acuminatis differt. 

Typus. St John Rd, 200 m north of Mo wen Rd, west of Nannup, Western Australia, 20 August 2004, 

M. Hislop 3298A {holo. PERTH 07090781; iso. CANB, MEL, NSW). 

Leucopogon sp. Whicher Range (G.J. Keighery 11763), in G. Paczkowska & A.R. Chapman, West. 
Austral. FI:. Descr. Cat: 240 (2000); in J. Wheeler, N. Marchant, & M. Lewington, FI. South West 
2: 601 (2002). 

Low, compact shrubs mostly to c. 40 cm high and 40 cm wide, occasionally larger, single-stemmed 
at ground level with a fire-sensitive rootstock. Young branchlets with a moderately dense to dense, 
usually clearly dimorphic indumentum of patent, straight hairs, the shorter layer 0.05-0.20 mm long, 
and a sparser, longer layer 0.4-1.4 mm long. Leaves helically arranged, variously orientated, but mostly 
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from shallowly antrorse to shallowly retrorse, narrowly elliptic, narrowly ovate or linear, 3.8-8.5 mm 
long, 0.7-2.3 mm wide; apex obtuse or acute and then with a short recurved callus; base rounded or 
cuneate; petiole well-defined, steeply antrorse, yellowish or pale brown, 0.4-1.2 mm long, usually 
sparsely hairy on both surfaces and margins, sometimes ± glabrous throughout; lamina 0.25-0.35 mm 
thick, curvature variable, the margins usually strongly recurved or revolute, with the abaxial surface 
partially or fully concealed, occasionally ± flat, the longitudinal axis straight or gently incurved; surfaces 
discolorous; adaxial surface shiny, usually sparsely or moderately densely hairy with antrorse or patent 
hairs of mixed lengths, occasionally ± glabrous, venation indistinct; abaxial surface paler, with 3-5 
flat or slightly sunken, primary veins, the midrib no more prominent than the others, sparsely hairy to 
± glabrous; margins usually ciliate with conspicuous hairs 0.4-1.0 mm long, occasionally glabrous. 
Inflorescences erect, terminal and upper-axillary, usually aggregated into compact conflorescences; 
axis 2-8 mm long with 3-9 flowers, usually markedly flexuose, terminating in a bud-like rudiment 
or an acute point; axis indumentum of dense, patent hairs 0.1-0.2 mm long; flowers erect and sessile. 
Fertile bracts ovate, 1.0-2.4 mm long, 0.7-1.2 mm wide, acute or acuminate. Bracteoles ovate or 
broadly ovate, 1.7-2.1 mm long, 1.0-1.2 mm wide, acuminate, sharply keeled; abaxial surface greyish- 
green, tinged reddish-purple towards the apex and the upper keel, with a sparse or moderately dense 
indumentum of patent or shallowly antrorse hairs of mixed lengths, scarious towards the margins; 
adaxial surface sparsely appressed-hairy towards the apex; margins ciliate. Sepals ovate or narrowly 
ovate, 2.4-3.5 mm long, 0.9-1.2 mm wide, acuminate or acute; abaxial surface with a sparse to 
dense indumentum of variously orientated hairs of mixed lengths, at least some of which are usually 
± patent and recurved, the central portion greyish-green, tinged reddish-purple towards the apex and 
in a submarginal band, becoming scarious towards the margins, the venation obscure with only the 
midrib evident towards the apex; adaxial surface with appressed hairs towards the apex; margins 
ciliate with hairs to 0.4 mm long. Corolla tube white, campanulate or broadly campanulate, shorter 
than sepals, 1.1-1.7 mm long, 1.2-1.5 mm wide, glabrous externally, or occasionally the exterior 
lobe hairs extending onto the top of the tube, glabrous internally or with hairs extending a short way 
(to a point c. level with the filament insertion) into the top of the tube from the base of the corolla 
lobes. Corolla lobes white, usually much longer than the tube (ratio = 1.2—2.1:1), widely spreading 
from the base and recurved, 1.8-2.9 mm long, 0.5-0.8 mm wide at base, sparsely to moderately hairy 
externally, densely bearded internally; indumentum white, 0.4-0.6 mm long near apex; glabrous tip 
0.1-0.2 mm long. Anthers partially exserted from the tube (by 1/2-3/4 of length), 1.1-1.6 mm long, 
slightly recurved at apex, sterile tips rather inconspicuous, 0.2-0.4 mm long. Filaments terete, 0.5-0.7 
mm long, attached 2/3—3/4 above anther base, adnate to tube either just below sinus, or up to 0.4 mm 
belowit. Ovary globose or ellipsoid, 0.40-0.50 mm long, 0.45-0.55 mm wide, glabrous, (2)3(4)-locular. 
Style 0.35-0.50 mm long, well-differentiated from the ovary apex, included within the corolla tube; 
stigma not or scarcely expanded; nectary 5-partite, the scales 0.20-0.30 mm long, 0.25-0.35 mm 
wide, glabrous. Fruit globose or depressed-globose , 0.8-1.0 mm long, 0.9-1.1 mm wide, glabrous, 
with rounded shoulders, much shorter than the calyx, with a sparse, irregular reticulum, the endocarp 
smooth; style persistent. (Figures 1 & 2) 

Selected specimens examined. WESTERN AUSTRALIA: Gregory Rd, 32.7 km N of Lens Rd, near 
Callows Rd junction [SW of Bridgetown], 22 Sep. 1996, A.R. Annels ARA 5774 (CANB, MEL, 
NSW, PERTH); Site SR3, 2.6 km W of Raynor Rd on Stewart Rd [SW of Nannup], 3 Oct. 2001, R.J. 
Cranfield 17363 (PERTH); PlotFC44,300 mN ofRegaliaRd, 2 km E of junction with St John East Rd, 
Barrabup Forest Block, 14 Sep. 2005, R.J. Cranfield & B.G. WardYC 1014 (CANB, MEL, PERTH); 
Treeton Forest Block, E of Jacka Rd and N of Stuart Rd, Whicher Range, 5 Nov. 2005, H. Dempster 
s.n. (PERTH); Elwin Rd, Bridgetown, 10 Aug. 1996, J. Dewing 783 (PERTH); 5.4 km W of junction 
of Crouch and Jalbarragup roads, 30 m S of road [Whicher Range], 17 Jan. 1997, P. Ellery & T. Annels 
B 54.9 (PERTH); Whicher Range, W side of Vasse Highway, 5.9 km SE of Ludlow-Hithergreen Rd, 3 
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Figure 1. Leucopogon microcarpus. A - flower; B - flower, longitudinal section; C - fruit. Scale bars = 1 mm. Drawn by Ellen 
Hickman from M. Hislop 3298 (A-B), C. McChesney CM 180 (C). 



Figure 2. Leucopogon microcarpus. Scan of flowering 
branchlet from M. Hislop 3298. Scale bar = 2 cm. 
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Oct. 1999, M. Hislop 1702 (PERTH); corner of Baker & Jalbarragup roads, Whicher Range, 20 Aug. 
2004, M. Hislop 3297 (PERTH); Quilergup Rd, c. 300 m E of junction with Sabina Rd, Whicher Range, 
21 Aug. 2004, M. Hislop 3302 (CANB, PERTH); St John Rd 200 m N of Mowen Rd, W of Nannup, 
26 Nov. 2006, M. Hislop 3682 (CANB, PERTH); Site 90, 21 km W of Nannup, 4 Sep. 1997, PA. 
Jurjevich 1270 (PERTH); Rosa Forest Block, (between Nannup and Margaret River), 2 Nov. 1995, C. 
McChesney CM 180 (PERTH); Yanmah [NW of Manjimup], 29 June 1976, G.S. McCutcheon GSM 
770 (PERTH); Yoongarillup, Busselton district, 29 Sep. 1953, R.D. Royce 4519 (PERTH); Lawson 
Rd, 5.6 km S of Mowen Rd [Whicher Range], 17 Oct. 1996, R.S. Smith RSS 304 (PERTH); Claymore 
Rd, Kirup, 24 Aug. 2005, A. Webb BNC 1028 (PERTH). 

Distribution and habitat. Occurs on and in the vicinity of the Whicher Range (Figure 3) in the far 
south-west corner of Western Australia. This places it mostly in the Jarrah Forest IBRA bioregion 
(Department of the Environment, Water, Heritage and the Arts 2008) with a few occurrences in the 
far south of the Swan Coastal Plain bioregion and in the north of the Warren bioregion. The species 
grows in sandy, gravelly loam soils over laterite, usually quite high in the landscape and almost 
always in Jarrah forest. Common associated species include Banksia grandis , Taxandria parviceps , 
Xanthorrhoea preissii and Bossiaea ornata. 

Phenology. Peak flowering is between August and October. Fruiting specimens have been collected 
from the second half of October through to January. 



Figure 3. Distribution of Leucopogon microcarpus (•) L. newbeyi (a) and L. penicillatus (o) in southern Western Australia. 
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Etymology. The epithet is derived from the Greek {micros - small, and carpos - fruit), a reference to 
the particularly small drupes of this species. 

Conservation status. Leucopogon microcarpus has a fairly wide regional distribution and is often 
locally common. It appears well-conserved in several Nature Reserves and Conservation Parks, with 
the other populations mostly in State Forest. No conservation coding is recommended here. 

Affinities. The hairy aspect, dense, contracted conflorescences, acuminate sepals and very small fruit 
should readily separate this species from the other members of the L. distans group, as well as all 
other Leucopogon spp. occurring in the far south-west corner of Western Australia. 

Leucopogon newbeyi Hislop, sp. nov. 

L. reflexo R.Br. affinis sed ovario 3-loculari, bracteolis brunneis grandioribus, fructu plerumque 
zygomorphico ad apicem lobato differt. 

Typus. east of Ongerup, Western Australia [precise locality withheld for conservation reasons], 23 
August 2011, M. Hislop 4135 (holo: PERTH 08318069; iso. CANB, K, MEL, NSW). 

Leucopogon sp. Toompup (M. Hislop 2271), Western Australian Herbarium, in FloraBase , http:// 
florabase.dec.wa.gov.au [accessed 6 October 2011], 

Erect shrubs to c. 90 cm high and 70 cm wide, but usually smaller, single-stemmed at ground level 
with a fire-sensitive rootstock. Young branchlets with a moderately dense to dense, often ± dimorphic 
indumentum of patent, straight or curved hairs, 0.05-0.40 mm long, ± persistent on older stems. Leaves 
helically arranged, usually patent, shallowly antrorse or shallowly retrorse, less often more steeply so, 
± linear to very narrowly elliptic or very narrowly ovate, 3.2-8.4 mm long, 0.8-1.5 mm wide; apex 
obtuse; base rounded or cuneate; petiole well-defined, antrorse-appressed, yellowish-cream, 0.3-0.6 
mm long, hairy on the abaxial surface and margins, ± glabrous on adaxial surface; lamina 0.4-0.5 
mm thick with the margins strongly recurved or revolute, partially or wholly concealing the abaxial 
surface, the longitudinal axis straight or gently incurved; surfaces slightly discolorous; adaxial surface 
shiny, glabrous or sparsely hairy, smooth to rugose, venation not evident; abaxial surface slightly 
paler with 3-5 raised primary veins and deep furrows between, the midrib somewhat thicker than 
the others, moderately to densely hairy in the furrows, rather less so on the exposed surface of the 
veins or these sometimes glabrous; margins sparsely and irregularly ciliate when young, with hairs 
to 1.0 mm long, these often abraded at maturity. Inflorescences erect, terminal, with usually limited 
upper-axillary development; axis 3-10 mm long with 7-17 densely arranged flowers, terminating 
in a bud-like rudiment; axis indumentum of dense, patent hairs, 0.1-0.2 mm long; flowers erect and 
sessile. Fertile bracts ovate, 1.3-1.9 mm long, 1.2-1.4 mm wide, acute or subacute. Bracteoles ovate 
or broadly ovate, 1.6-2.5 mm long, 1.2-1.7 mm wide, obtuse, subacute or acute, keeled, although 
sometimes rather obscurely so; abaxial surface various shades of brown, usually with a sparse or 
moderately dense, mixed indumentum of mostly very short hairs and scattered longer ones, especially 
about the keel, sometimes ± glabrous, adaxial surface shortly appressed-hairy in the upper half; margins 
ciliate. Sepals narrowly ovate or ovate, 2.0-3.1 mm long, 1.3-1.7 mm wide, usually acute or subacute, 
sometimes obtuse; abaxial surface with a very similar mixed indumentum to that of the bracteoles but 
with a higher proportion of longer hairs, occasionally ± glabrous in the lower half, the central portion 
greyish or greyish-green becoming reddish-purple towards the apex and in a submarginal band and 
then scarious towards the margins, the venation very obscure, only the midrib sometimes evident; 
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adaxial surface appressed-hairy in the upper half; margins conspicuously ciliate with ± crinkled hairs 
to 0.6 mm long. Corolla tube white, campanulate or broadly campanulate, shorter than the sepals, 
1.1-1.8 mm long, 1.4-2.0 mm wide, glabrous externally and internally. Corolla lobes white, longer 
than the tube (ratio = 1.3-1.8:1), widely spreading from the base and recurved, 1.7-2.5 mm long, 
0.8-1.3 mm wide at base; usually sparsely hairy externally towards the base, occasionally glabrous, 
densely bearded internally; indumentum white, 0.3-0.6 mm long near apex; glabrous tip < 0.1 mm 
long. Anthers partially exserted from tube (by 2/3—3/4 of length), 0.8-1.3 mm long, slightly recurved 
at apex, sterile tips quite conspicuous, white, 0.15-0.30 mm long. Filaments terete, 0.6-0.9 mm 
long, attached c. 2/3 above anther base, usually adnate to tube 0.2-0.4 mm below sinus, occasionally 
immediately below the sinus. Ovary broadly ellipsoid, broadly obovoid or ± globose, 0.4-0.6 mm 
long, 0.4-0.7 mm wide, glabrous, 3(4)-locular. Style 0.45-0.80 mm long, well-differentiated from 
ovary apex, included within the corolla tube; stigma not or scarcely expanded; nectary (3)5-partite, 
the scales 0.3-0.4 mm long, 0.2-0.5 mm wide, glabrous. Fruit asymmetrically ellipsoid or obovoid, 
2.0-2.4 mm long, 1.0-1.6 mm wide, glabrous, c. the same length as the calyx, or slightly shorter, the 
apex produced into a lobe or lobes well beyond the style base, the surface faintly rugulose; endocarp 
smooth; style persistent. (Figures 4, 5) 

Other specimens examined. WESTERN AUSTRALIA: [localities withheld for conservation reasons] 
1 Sep. 1986, A.R. Chapman & J.M. Powell ARC 502 (MEL, NSW, NY, PERTH); 1 Sep. 1986, A.R. 
Chapman & J.M. Powell ARC 503 (BRI, CANB, NSW, PERTH); 12 Aug. 2001, M. Hislop 2271 
(CANB, MEL, PERTH); 23 Aug. 2003, M. Hislop 2987 (CANB, NSW, PERTH); 23 Aug. 2003, M. 
Hislop 2995 (CANB, NSW, PERTH); 10 Oct. 2006, M. Hislop 3672 (CANB, MEL, PERTH); 11 Sep. 
2001, L. Polomka & J. Schmidberger LP 221 (PERTH); 2 Aug. 1969, K.R. Newbey 2834 (PERTH); 
16 June 1974, K.R. Newbey 4209 (PERTH); 16 June 1974, K.R. Newbey 4216 (PERTH); 12 Nov. 
2003, L. Strahan 198 (PERTH). 

Distribution and habitat. Apparently restricted to a narrow north-south band from the Nyabing area 
to south of Ongerup (Figure 3) in the southern part of the Mallee IBRA bioregion (Department of the 
Environment, Water, Heritage and the Arts 2008). Occurs low in the landscape as a component of the 
understorey of mallee woodland, commonly in association with various Melaleuca species, and in 
sandy loam soils, probably with clay at depth. 



Figure 4. Leucopogon newbeyi. A - flower; B - flower, longitudinal section; C - fruit. Scale bar = 1 mm. Drawn by Ellen 
Hickman from M. Hislop 2995 (A-B), M. Hislop 3672 (C). 
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Figure 5. Leucopogon newbeyi. Scan of flowering branchlet from 
M. Hislop 4135. Scale bar = 2cm. 


Phenology. Flowering specimens of this species have been collected between June and September, with 
peak flowering in July and August. Fruiting collections have been made in September and October. 

Etymology. The species epithet honours the late Kenneth Raymond Newbey (1936-1988), one of the 
most important Western Australian plant collectors of the second half of the twentieth century. Ken’s 
collecting trips were notable for their frequent incursions into remote, and in botanical terms, poorly 
known country, especially in southern inland, south and south-eastern coastal parts of the state. He 
seems to have paid particular attention to those plant groups which he knew to be poorly understood 
taxonomically and this probably led to his apparent interest in the epacrids. Among the many significant 
finds that he made across the family are collections of at least three taxa that are still known only from 
his specimens. It is particularly appropriate that this plant be named after Ken, because not only was 
he the first to collect it, but the centre of the species’ range is the Ongerup district, where the Newbey 
family farm was located. 

Conservation status. Recently listed as Priority Three under the Department of Environment and 
Conservation (DEC) Conservation Codes for Western Australian Flora, under the name Leucopogon 
sp. Toompup (M. Hislop 2271). The distribution of this species is poorly known, especially in the north 
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of its range. Most collections are from a relatively small area around Ongerup. Of the 11 specimens 
currently housed at the Western Australian Herbarium only one appears likely to have been collected 
from a Nature Reserve. 

Affinities. Leucopogon newbeyi is a distinctive species which is readily distinguished from the other 
members of the L. distans group by the combination of narrow, revolute leaves, brown bracts and 
bracteoles and a 3(4)-locular ovary. It apparently shares a remarkable fruiting character with another 
3-locular species, L. gibbosns Stschegl. In the latter it is unusual for more than one of the three ovules 
to develop. The resultant fruit is zygomorphic, because in effect only one third of the ovary develops, 
and at maturity no remains of the unfertilized loculi are evident. The fruit apex extends vertically 
above the style base to a point level with or higher than the stigma which therefore makes the style 
appear to be fixed laterally on the fruit margin. It is of course common for the flowers of other species 
from Group B and elsewhere in the genus to have ovaries in which not all ovules develop. However 
where this occurs the drupe retains its essential shape at maturity and usually looks little different from 
those in which all ovules have developed. Leucopogon gibbosus is widespread and well-collected so 
there is little doubt that the unusual fruit type described above is the norm for that species. In the case 
of L. newbeyi however fruit is known only from two collections and so comparisons must be treated 
with some caution. Nevertheless the similarities between the two are strong. The fruiting collections 
of L. newbeyi also have asymmetrical drupes with one or two ovules (Figure 4C) only developing and 
in which the apex is produced into a lobe/s that extends well above the style base. 

Leucopogon penicillatus Stschegl., Bull. Soc. Imp. Naturalistes Moscou 32: 12 (1859). 

‘Leucopogon penicellatus ’ Stschegl. Type : Western Australia, J. Drummond 5 th coll. no. 314 (holo: 
KW h.v.; iso: BM 000929093!, MEL 75872!, PERTH 04161807!, PERTH 08244227!). 

Leucopogon distans R.Br. var. contractus Benth. FI. Austral. 4: 189 (1868). Type: Stirling Range 
[Western Australia], F. Mueller s.n. (holo: K 000348405, image seen). 

Leucopogon distans R.Br. subsp. contractus (Benth.) J.M.Powell ms., inG.Paczkowska&A.R.Chapman, 
West. Austral. FI.: Descr. Cat. : 237 (2000), nom. inval. 

Erect shrubs to c. 90 cm high and 70 cm wide, single-stemmed at ground level with a fire-sensitive 
rootstock. Young branchlets with a dense, often ± dimorphic indumentum of straight or curved, 
variously orientated hairs, 0.05-0.6 mm long, ± persistent on older stems. Leaves helically arranged, 
mostly patent to shallowly retrorse, less often shallowly antrorse or steeply retrorse, ovate, narrowly 
ovate or narrowly triangular, 2.0-4.6 mm long, 1.0-2.3 mm wide; apex obtuse, subacute or acute; base 
cordate or rounded; petiole well-defined but usually concealed by the broad lamina base, antrorse- 
appressed, yellowish or pale brown, 0.2-0.6 mm long, hairy on both surfaces and margins; lamina 
0.25-0.35 mm thick, with margins strongly recurved or revolute, partially concealing the abaxial 
surface, the longitudinal axis straight or gently recurved; surfaces discolorous; adaxial surface shiny, 
finely verrucose, glabrous apart sometimes from a few hairs towards the base, slightly to strongly 
rugose, with 5-7 sunken veins evident; abaxial surface paler, with 5-7 raised primary veins and deep 
furrows between, the midrib rather thicker than the others, densely hairy throughout; margins ciliate but 
the cilia not easily observed as they are projected inwards (i.e. towards the midrib) from the revolute 
margins. Inflorescences erect, terminal and upper-axillary; axis 3-12 mm long with 3-13 flowers, 
terminating in a bud-like rudiment; axis indumentum of dense, patent hairs 0.2-0.5 mm long; flowers 
erect and sessile. Fertile bracts ovate to depressed-ovate, 0.9-1.6 mm long, 1.0-1.7 mm wide, obtuse 
or subacute. Bracteoles ovate or broadly ovate, 1.7-2.5 mm long, 1.5-2.0 mm wide, subacute or acute, 
keeled; abaxial surface greyish-green or straw-coloured, usually with a sparse or moderately dense 
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indumentum of patent or antrorse hairs, occasionally ± glabrous, broadly scarious towards the margins; 
adaxial surface densely hairy in the upper half; margins densely ciliate. Sepals ovate, 2.8-3.8 mm 
long, 1.6-2.4 mm wide, usually obtuse or subacute occasionally acute; abaxial surface with a sparse 
or moderately dense indumentum of mostly antrorse hairs, the central portion greyish-green often 
tinged reddish-purple towards the apex and in a submarginal band, becoming scarious towards the 
margins, the venation obscure with only the midrib sometimes evident; adaxial surface densely hairy 
in the upper half; margins densely ciliate with hairs to 0.5 mm long. Corolla tube white, campanulate, 
usually broadly so, shorter than the sepals, 1.5-2.0 mm long, 2.0-2.9 mm wide, glabrous externally 
and internally. Corolla lobes white, much longer than the tube (ratio = 1.6—2.5:1), widely spreading 
from the base and recurved, 3.0-4.4 mm long, 1.3-1.7 mm wide at base, usually sparsely or moderately 
densely hairy externally (occasionally the hairs mostly marginal), less often glabrous, densely bearded 
internally; indumentum white, 1.2-1.5 mm long near apex; glabrous tip 0.1-0.2 mm long. Anthers 
partially exserted from the tube (by 1/2-2/3 of length), (1.4—)1.8—2.5 mm long, recurved at apex, 
sterile tips rather inconspicuous, 0.4-0.6 mm long. Filaments terete, 0.8-1.1 mm long, attached c. 2/3 
above anther base, adnate to tube 0.4-1.0 mm below the sinus. Ovary depressed-globose to globose 
0.5-0.8 mm long, 0.7-0.9 mm wide, glabrous (or very occasionally with a few hairs about the apex), 
5-locular. Style 0.35-0.60 mm long, well-differentiated from ovary apex, included within the corolla 
tube; stigma scarcely to distinctly expanded; nectary 5-partite, the scales 0.3-0.4 mm long, 0.4-0.6 
mm wide, glabrous. Fruit depressed-globose, 1.8-2.1 mm long, 3.0-3.5 mm wide, glabrous, with 
smoothly rounded shoulders, c. the same length or a little shorter than the calyx, the surface with an 
irregular reticulum of transverse and longitudinal ridges; the endocarp with prominent longitudinal 
ridges; style persistent. (Figures 6 & 7) 

Selected specimens examined. WESTERN AUSTALIA: Takalarup Rd c. 1.5 km E of Albany-Chester 
Pass Rd, E ofPorongurups, 28 Sep. 1977 ,A.S. George 14944 (PERTH); Stirling Range National Park. 
500 m along track to Mount Toolbrunup carpark from Chester Pass Rd, 20 Oct. 2002, M. Hislop 2835 
(PERTH); South Sister Nature Reserve, NE of Albany, along eastern boundary of southern block, 



Figure 6. Leucopogon penicillatus. A - flower; B - flower, longitudinal section; C - fruit. L. distans. D - fruit. 
Scale bars = 1 mm. Drawn by Ellen Hickman from J.M. Powell 1257 (A-B), M. Hislop 2835 (C) and by Margaret Wilson 
from S. W. Jackson s.n. NSW 153474 (D). 
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Figure 7. Leucopogon penicillatus. Scan of flowering branchlet from 
M. Hislop 3648. Scale bar = 2cm. 


17 Nov. 2003, M. Hislop 3096 (PERTH); Hamilla Hill Nature Reserve, c. halfway along the eastern 
boundary track, 30 Aug. 2005, M. Hislop 3485 (CANB, PERTH); Waychinicup National Park, c. 1 
km SW of Cheyne Beach settlement, 27 Aug. 2006, M. Hislop 3638 (CANB, PERTH); Waychinicup 
National Park, track to Waychinicup Inlet, 1.4 km W of Cheyne Beach Rd, 28 Aug. 2006, M. Hislop 
3648 (CANB, NSW, PERTH); Washpool Rd, 200 m E from intersection of Knights Rd, 6 km S of 
intersection of Knights Rd and Woogenilup Rd, 22 Oct. 1985, N. Hoyle 1100 (CANB, PERTH); 
Toolyelup Peak, W Stirling Range, 9 Aug. 1986, G.J. Keighery 8341 (CANB, PERTH); Sukey’s Peak 
[Sukey Hill], 5 km E of Cranbrook, Sep. 1986, G.J. Keighery & J.J. Alford 1799 (PERTH); South 
Stirlings, 7 Aug. 1962, N. Marchant 6283 (PERTH); Mount Groper, Reserve 13240, Cheyne Bay, 
N of Cape Riche, 24 Oct. 1996, J.W. Mercer 93 (PERTH); 8 miles [c. 12.9 km] W of Wellstead, 23 
July 1971, K.R. Newbey 3404 (PERTH); Gold Holes, Stirling Range National Park, c. 75 km NNE 
of Albany, 19 Aug. 1979, J.M. Powell 1228 (AK, CANB, HO, K, L, NSW, PERTH); Bluff Knoll Rd, 
c. 5 km SE of Chester Pass road junction, Stirling Range National Park, 19 Aug. 1979, J.M. Powell 
1246 (BISH, CANB, HO, K, L, NSW, PERTH); 0.2 km W of Chester Pass Rd on Stirling Range 
Drive, Stirling Range National Park, 19 Aug 1979, J.M. Powell 1257 (CANB, CBG, HO, K, L, NSW, 
PERTH); track up Mondurup Peak, from carpark on Stirling Range Drive, Stirling Range National 
Park, 22 July 1982, J.M. Powell 1926 (CANB, K, L, MEL, NSW, PERTH); c. 21 km S of Bluff Knoll 
turnoff, on Chester Pass Rd, Stirling Range National Park, 23 July 1982, J.M. Powell 1947 (CANB, 
HO, K, L, MEL, NSW, PERTH). 
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Distribution and habitat. Occurs from just north of the Stirling Range south to the coast in the Mt 
Manypeaks area and from there east to the Pallinup River (Figure 3). This places it mostly in the 
Esperance Plains and far south of the Avon Wheatbelt IBRA bioregions (Department of the Environment, 
Water, Heritage and the Arts 2008) with a few records in the far east of the Jarrah Forest bioregion. 
Grows in either deep sand or sandy loam soils over quartzite or laterite, and in association with mallee 
woodland or heath. 

Conservation status. Leucopogon penicillatus is often locally common and appears to be well-conserved 
in a number of National Parks and Nature Reserves. No conservation coding is recommended here. 

Affinities. Bentham (1868) did not consider this taxon worthy of retention as a separate species and 
reduced it to a variety of Leucopogon distans. J.M. Powell, who researched the genus during the 1980s 
and 1990s, apparently agreed that it was best treated at the infraspecific level and referred to it by 
the name L. distans subsp. contractus , but that combination was never published. While the two taxa 
certainly share a very similar vegetative morphology, there are consistent and important differences 
in their fruiting and inflorescence characters which justify the reinstatement of L. penicillatus. The 
differences in fruiting morphology in particular are striking. Whereas L. distans has a globose drupe 
(Figure 6D) with a smooth endocarp, in Z. penicillatus it is strongly depressed-globose and the endocarp 
distinctly ribbed (Figure 6C). It seems likely that Bentham had seen little fruiting material of either 
taxon and possibly none at all of L. distans. While he makes no mention of the fruit of var. contractus 
he certainly appears to be describing the distinctive drupe of that taxon (‘broad and flat’) in his species 
description for L. distans. It may well be significant in this regard that the holotype of L. distans var. 
contractus used by Bentham, has mature fruit as well as flowers present. The most obvious difference 
between the two however is also taxonomically significant. The inflorescence axis of L. distans is 
prominently flexuose, at least in the upper part, and the floral internodes are conspicuously longer 
than those of L. penicillatus or any other members of Group B. 

The species has also long been confused with Z. reflexus R.Br. and Bentham described it as ‘ intermediate, 
as it were’ between that species and L. distans. These similarities however, as between L. distans and 
L. penicillatus , are mainly foliar. In contrast to the depressed-globose drupes of L. penicillatus , those 
of L. reflexus are ellipsoid or rarely globose. The flowers of the latter are also distinctly smaller in 
most of their parts. Most recently the two were confused in Flora of the South West (Wheeler et al. 
2002). Wheeler included L. distans subsp. contractus in her treatment of the genus, however specimens 
assigned by her to that taxon have subsequently been redetermined to L. reflexus. It is very unlikely 
that L. penicillatus occurs within the geographical area covered by that Flora. 

Notes. In the original publication (Stschegleew 1859), the specific epithet was spelt ‘ penicellatus' 
with an ‘e’ rather than an ‘i’ in the third syllable. It seems clear that this is an orthographic error. The 
context in which the word is used (i.e. to describe hairs on the corolla lobes) leaves little doubt that 
it was the author’s intention to convey the idea of a tuft of hairs (Latin penicillatus - shaped like an 
artist’s camel-hair brush). 

One collection (A.S. George 14944) has flowers in which the ovary is very sparsely hairy about the 
apex. The presence of hairs on the ovary often has taxonomic significance in Leucopogon but in this 
case there are no other correlated morphological differences to suggest that this is anything other than 
an isolated anomaly. At the time of writing this is the only known instance of ovarian hairs in the L. 
distans group as a whole. 
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Lectotypifications and notes on other members of the Leucopogon distans group 

Leucopogon atherolepis Stschegl., Bull. Soc. Imp. Naturalistes Moscou 32 (1): 13 (1859). Type : Nova 
Hollandia, [Western Australia,] J. Drummond 5 th coll. no. 305 ( holo: KW n.v.\ iso. BM 000929075!, 
MEL 75663!, MEL 1510199! PERTH 02413930! PERTH 08244219!). 

Leucopogon atherolepis Stschegl. var. densiflorus Benth., FI. Austral. 4: 188 (1868). Type: Stirling 
Range, [Western Australia,] F. Mueller s.n. (holo: K 000348385!, iso: MEL 75664!). 

Styphelia grandiuscula F.Muell., Fragm. 6: 47 (1867). Type: In parte austro-occidentali continentis, 
J. Drummond 5 th coll. no. 306 ( syn: MEL 75665!, MEL 75666!). 

Notes. Bentham (1868) recognised var. densiflorus on the basis of having ‘rather smaller and more 
crowded’ flowers, but no measurements were given. While these observations may have appeared to 
represent significant difference in the context of the relatively few collections available to Bentham, 
with the far larger sample available now, it is clear that the flower size and density seen in the type of 
var. densiflorus are within the normal range for the species. Flower size in particular varies considerably 
in L. atherolepis (e.g. sepal length from 3.3-5.6 mm long and corolla lobes from 3.5-5.6 mm) but 
without any disjunction in the measurements. 

It seems unlikely when Mueller (1867) published the name Styphelia grandiuscula, that he was aware 
that the species had already been described as L. atherolepis. This view is supported by the fact that 
no mention was made of the latter in his protologue. Whereas elsewhere in that publication, where 
Mueller formally transfers numerous species from several genera (including many Leucopogon ) to 
a much expanded Styphelia , he invariably uses the same specific epithet (if available) and gives the 
basionym in parenthesis. Bentham apparently believed that some sets of Drummond number 305 (Fifth 
Collection) were erroneously given the number 306. This view is supported by the fact that 306 is the 
type number for a very different species, L. unilateralis Stschegl., and also because the specimens of 
L. atherolepis , whether referred to 305 or 306, appear identical in the detail of their morphology and 
stage of floral development. 

Leucopogon mollis E.Pritz. is very similar to L. atherolepis and may prove to be conspecific. The 
differences given in the key break down in one or two specimens (e.g. E. Wittwer 289). Both species 
are restricted to the Stirling Range although the latter is apparently considerably more common. Field 
observations are needed to get a better understanding of the pattern of variation within and between 
populations of the two species, especially at localities where they apparently co-occur. 

Leucopogon distans R.Br., Prodr. FT. Nov. Holland. 544 (1810). Styphelia distans (R.Br.) Spreng., 
Syst. Veg. 1: 655 (1824). Type: King George Sound [Western Australia], September-October 1791, 
ArchibaldMenziess.n. (lecto , here designated: BM 000929080!; isolecto: BM 000929086!). 

Notes. The lectotypes selected for this species and Leucopogon reflexus R.Br. follow the intentions of 
J.M. Powell who annotated specimens to that effect in October 1993 but never subsequently published 
the lectotypifications. 

Leucopogon reflexus R.Br., Prodr. FI. Nov. Holland. 544 (1810). Styphelia reflexa (R.Br.) Spreng., 
Syst. Veg. 1: 655 (1824). Type: King George Sound [Western Australia], 11 December 1801-5 January 
1802, R. Brown s.n. (lecto: BM 000929103!). 
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Leucopogon corifolius Endl., in S.F.L.Endlicher, & E.Fenzl, Nov. Stirp. Dec. 2: 15 (1839). 
Styphelia corifolia (Endl.) F.Muell., Syst. Census Austral. PI. Suppl. 1: 105 (1884). Type: Coliter in 
horto Hiigeliano, e semimibus ad Swan-River collectis enata {n.v.). 

Notes. Efforts to locate type material of L. corifolius at W, K and BM have not been successful, and it 
seems doubtful whether, in fact, there is an extant type for this species. The name was apparently based 
on a specimen that was grown from propagating material collected by Hiigel. Bentham did not see a 
type either and expressed doubt that the species was distinct from L. reflexus. A duplicate of Preiss 
399 (MEL 75822) examined by the author, was found to be a narrow-leaved variant of L. reflexus. This 
collection was the only one cited by Sonder (1845) and Bentham (1868) in their respective treatments 
of L. corifolius. The provenance (given as Swan River) of the propagating material collected by Hiigel 
is also problematic. During his time in Western Australia, Hiigel was known to have visited Perth 
(‘Swan River’) and Albany (‘King George Sound’). However, no members of the L. distans group 
occur in the Perth region and it seems likely that the material was in fact collected at Albany. Among 
Hilgel’s type specimens there is at least one other example of a probable mix-up involving these two 
collecting localities. One of the two syntypes of Conostephium pendulum Benth. is purportedly from 
King George Sound, but this is almost certainly an error as no species of Conostephium are known 
to occur anywhere near Albany, whereas C. pendulum is a common plant in the Perth area. There 
is another reason to believe that L. corifolius is a probable synonym of L. reflexus , or less likely, of 
L. distans. Assuming that Sonder and Bentham are correct in believing that L. corifolius and L. reflexus 
are at least morphologically similar, and the Endlicher protologue (1839) certainly supports this view, 
it is significant that the only two members of the L. distans group known to occur in the immediate 
vicinity of Albany are L. reflexus and L. distans. Neither are there any other species outside of that 
group in the Albany area which have a similar morphology. 

The fruit of L. reflexus is unusually variable in its size and, to a lesser extent, shape. Although generally 
ellipsoid with rather straight sides, in some specimens (e.g. Powell 3236) the drupes are globose. This 
variability however is not clearly correlated with differences in other morphological characters. In their 
typical form the drupes of L. reflexus have a more or less truncate apex and bear a resemblance to those 
of the members of the L. pulchellus group (Group C). This is likely to be the result of convergence as 
no other critical features of its morphology suggest a close relationship. 

Leucopogon reflexus is perhaps the most variable species in Group B. In particular collections from 
south-east of Capel, one of the two disjunct populations given in the key, have longer leaves and 
significantly larger floral parts than is usual for the species. Further investigation into the morphological 
variation exhibited by this species is warranted. 
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Abstract 

Nicolle, D. & French, M.E. Two new mallee box species {Eucalyptus sect. Adnataria ser. Lucasianae ; 
Myrtaceae) from the Pilbara region ofWestern Australia. Nuytsia 22( 1): 17-29 (2012). Two new species 
are described, both which have previously been included in E. lucasii Blakely, viz: E. aridimontana 

D. Nicolle & M.E.French sp. nov., known from high mountain ridges of the Hamersley Range, and 

E. rowleyi D.Nicolle & M.E.French sp. nov., known from plains of the De Grey River catchment to 
the north-east of the Hamersley Range. Both species differ from E. lucasii in their adult leaves which 
age to green and/or glossy, and in their thickened pedicels and peduncles (among other characteristics). 
Eucalyptus lucasii , as now circumscribed, is a widespread species restricted to watercourses and 
flood-out plains south of the Pilbara region. A key to E. ser. Lucasianae Chippend. and distribution 
maps for E. lucasii , E. aridimontana and E. rowleyi are provided. 

Introduction 

The two new species described here have long been included in Eucalyptus lucasii Blakely, the ‘Barlee 
box’ with a widespread but scattered distribution in the central interior of Western Australia. The 
two new species are endemic to the Pilbara region ofWestern Australia, which is an area undergoing 
intensive open-cut mining activity for the extraction of iron-ore. Specimens of each of the new species 
were collected as early as 1954 for E. rowleyi D.Nicolle & M.E.French (on the road south of Roy 
Hill; H.F. & M. Broadbent 2021A) and 1983 for E. aridimontana D.Nicolle & M.E.French (on the 
access road to the summit of Mount Nameless; M.I.H. Brooker 8226). From the time of these earliest 
collections, a number of botanists have recognised these Pilbara populations as potentially distinct 
taxa on the basis of their habitat and morphology, which is inconsistent with typical E. lucasii , which 
occurs outside the Pilbara region (Figure 1). Over the last twenty years, many new populations of the 
two new species have been collected, as access to the region has become easier and as a result of flora 
surveys associated with mining activity in the region. 

The two new species and E. lucasii are part of E. subg. Symphyomyrtus (Schauer) Brooker sect. 
Adnataria L.D.Pryor & L.A.S. Johnson ex Brooker, a taxonomically large section, with most species 
indigenous to eastern and northern Australia, where they are one of the most common components of 
woodland vegetation, and with relatively few species occurring in south-western Australia. 
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Figure 1. Holotype of Eucalyptus lucasii (C. Fitzgerald-Fraser per W.C. Grasby s.n.), scale = 5 cm. 
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Methods 

All specimens of the newly described species and the related species E. lucasii and E. petraea D. J.Carr 
& S.G.M.Carr that are incorporated into the collections at PERTH and AD have been examined, 
including type material. Digitised images of type specimens from NSW and K have also been 
examined. Descriptive data for the new species have been taken from both dried herbarium specimens 
and cultivated live material of known and specimen-vouchered origin. For both the new species, 
only selected specimens from a larger collection of examined specimens have been cited here, with 
specimens preferentially chosen to cover the geographical range and morphological variation within 
these taxa, and with duplicate specimens in multiple Australian herbaria where available. 

Extensive field observations of wild populations of the new species and related taxa have been made 
over the last 18 years, including over 40 separate field trips (c. 300 field days) dedicated to collecting 
eucalypt taxa throughout W.A., in addition to numerous other field trips examining related eucalypt 
taxa from elsewhere inAustralia. Both newly described species and all related taxa have been examined 
and collected in the field, many with accompanying seed collections (see below). Field studies of wild 
populations over a number of years have permitted the observation of habit and bark characteristics, 
habitat preferences, and life histories of taxa following events such as wildfire. Descriptive data for 
the new taxa include field-recorded characteristics including habit and bark characteristics, seasonal 
leaf colour and sheen, inflorescence orientation and flower colour. 

Both the new species were included in E. lucasii by Brooker and Kleinig (2004). Multiple populations 
of the two newly described species and of E. lucasii (with which they have previously been included) 
have been grown under uniform conditions at Currency Creek Arboretum in S.A. (Nicolle 2003) for 
a number of years, with some populations of both new taxa having reached maturity (flowered) in 
the arboretum. Specifically, FI progeny from the following specimens have been grown: Eucalyptus 
lucasii - D. Nicolle 545 (W of Wiluna), D. Nicolle 4283 & M.E. French (near Kumarina roadhouse); 
E. aridimontana - D. Nicolle 1191 (Mt Nameless), D. Nicolle 5778 & M.E. French (Mt Sheila) and 
E. rowleyi - D. Nicolle 4277 & M.E. French (NE of Balfour Downs Stn), D. Nicolle 4279 & M.E. 
French (type locality; NE of Balfour Downs Stn), D. Nicolle 4281 & M.E. French (S of Roy Hill). 

The plants growing at the arboretum have been grown from seed collected from wild populations 
with accompanying voucher herbarium specimens. Some of the descriptive data for the new taxa have 
been taken from seedlings and adult characteristics obtained from these cultivated plants. Ongoing 
observations of cultivated plants have enabled the study of developmental morphology in the taxa, 
including leaf ontogeny related to plant maturity, seasonal leaf colour variation and inflorescence 
development. 


Taxonomy 

Eucalyptus ser. Lucasianae Chippend., FI. Australia 19: 389 (1988). Type'. Eucalyptus lucasii 
Blakely. 

Eucalyptus ser. Lucasianae subser. Cupreanae Brooker & Hopper, Nuytsia 9(1): 64 (1993). Type'. 
Eucalyptus cuprea Brooker & Hopper. 
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Eucalyptus ser. Vagitae D.Nicolle, J. Adelaide Bot. Gard. 19: 91 (2000). Type'. Eucalyptus 
lansdowneana F.Muell. & J.Brown. 

The taxonomic placement of E. lucasii and related taxa has had a complex recent history. In the most 
recent classification of all the eucalypts, Brooker (2000) placed E. lucasii in E. ser. Buxeales Blakely 
with 26 other species from southern and eastern Australia. In the same treatment, Brooker erected two 
subseries for E. ser. Buxeales, which he differentiated on the timing of the dehiscence and loss of the 
outer operculum, viz. E. subser. Amissae Brooker (outer operculum lost early in bud development) in 
which Brooker placed E. lucasii , E. cuprea, E. absita Grayling & Brooker and ten other species, and E. 
subser. Continentes Brooker (outer operculum held till flowering) in which Brooker placed E. petraea , 
E. lansdowneana and another 11 species. We regard the differentiation of these subseries based on a 
single character (which we consider to be variable within each species) is unlikely to represent the true 
evolution of these taxa, especially considering the morphological similarity of E. lucasii , E. petraea 
and E. cuprea (e.g. E. petraea and E. cuprea appear to differ only in fruit size). The classification 
of Brooker (2000) contrasts with earlier accounts by Chippendale (1988) and Brooker and Hopper 
(1993), each of whom place E. lucasii in E. ser. Lucasianae. Brooker and Hopper (1993) also include 
E. petraea and E. cuprea in E. ser. Lucasianae , and divide the series into two subseries based on bark 
morphology and adult leaf gloss (see below for a discussion of these subseries). Nicolle (2000) erected 
the monotypic series E. ser. Vagitae to accommodate E. lansdowneana ; however, we now regard this 
species as best placed with E. lucasii , E. petraea and the two new species described here, based on 
their distinctive morphology. 

In summary, we here resurrect and recircumscribe E. ser. Lucasianae (following Brooker & Hopper 
1993) to include E. lucasii , E. petraea , E. lansdowneana , E. cuprea , E. absita and the two new 
species described here. We distinguish E. ser. Lucasianae within the genus by the combination of the 
following characteristics: E. subg. Symphyomyrtus - cotyledons folded in seeds, buds bi-operculate, 
seeds with ventral or terminal hilum, seed coat formed from both integuments; E. sect. Adnataria - 
seeds with ventral hilum, cotyledons reniform, leaf venation usually densely reticulate, anthers not 
versatile; E. subsect. Apicales Brooker - anthers erect at tip of filament, inflorescences commonly 
terminal or appearing terminal and E. ser. Lucasianae - mallees, inflorescences arranged on leafless 
ends of branches with a terminal usually aborting vegetative bud, outer stamens without anthers, with 
a south-western Australian distribution. 

Seven species are here recognised in E. ser. Lucasianae , six of which are endemic to Western Australia 
and one species endemic to South Australia. The series has a very widespread but scattered distribution 
in western and southern Australia, in a region approximately bounded by the Great Sandy Desert (W. A.) 
to the north, Badgingarra (W.A.) to the south-west and the Gawler Ranges (S.A.) to the east. This 
region is otherwise largely devoid of E. sect. Adnataria taxa, which is usually a common component 
of eucalypt woodlands in northern, eastern and south-eastern Australia. 

Brooker and Hopper (1993) recognised two subseries within E. ser. Lucasianae, based on supposed 
differences in bark morphology and adult leaf gloss; viz. E. subser. Lucasianae , distinguished as 
having completely smooth bark and dull adult leaves, and E. subser. Cupreanae , distinguished as 
having some rough bark and glossy adult leaves. The authors do not list the taxa they include in 
each of these subseries. In any case, we find that the characteristics that Brooker and Hopper (1993) 
use to distinguish these subseries are not mutually exclusive and that the distinction of the subseries 
completely break down when the two new species described here are considered (both the new species 
can be smooth-barked or have some rough bark and have dull to glossy adult leaves). 
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Key to the taxa of Eucalyptus series Lucasianae. 

1. Flowers crimson. (Gawler Ranges, South Australia). E. lansdowneana 

1: Flowers white. (Western Australia) 

2. Adult leaves consistently glossy and dark green. (SW of line Mt Magnet-Menzies-Rawlinna) 


3. Fruits 7-10 mm long; 7-10 mm wide. E. petraea 

3: Fruits 5-7 mm long; 4-5 mm wide 

4. Fruit disc thick. E. cuprea 

4: Fruit disc thin and inward sloping. E. absita 1 


2: Adult leaves dull (at least when young, but aging glossy in E. aridimontana and 
E. rowleyi), green to bluish. (NE of line Mt Magnet-Menzies-Rawlinna) 

5. Adult leaves consistently dull and bluish, oil glands very sparse; fruiting peduncles 


and pedicels slender. (S of Hamersley Range). E. lucasii 

5: Adult leaves maturing glossy and/or green, oil glands scattered to moderately 
dense; fruiting peduncles and pedicels thickened. (Hamersley Range and plains 
to the NE) 

6. Adult leaves 10-26(-32) mm wide; fruits barrel-shaped 

(high mountain ridges). E. aridimontana 

6: Adult leaves (15-)25-45 mm wide; fruits cylindrical or slightly barrel-shaped 

to urceolate or slightly campanulate (low plains and creeks).E. rowleyi 


Eucalyptus aridimontana D.Nicolle & M E.French, sp. nov. 

Distinguitur a Eucalypto lucasii foliis adultis crassioribus viridioribus saepe ubi vetis nitidis, glandulis 
oleis dispersis vel moderate densis, pedunculis crassioribus, pedicellis angulatis et fructibus consistentem 
doliiformibus margine crassa. 

Typus. summit of Mount Nameless, between Tom Price town and mine, Western Australia, 4 June 
2002, A.VSlee 4409 & J.Connors (holo : PERTH 06214118; iso: AD, CANB, NSW). 

Eucalyptus sp. Mt King (S. van Leeuwen 3605), Western Australian Herbarium, in FloraBase, http:// 
florabase.dec.wa.gov.au/ [accessed December 2011], 

Eucalyptus sp. Mt Nameless (D. Nicolle 1191), Western Australian Herbarium, in FloraBase , http:// 
florabase.dec.wa.gov.au/ [accessed December 2011], 

Eucalyptus areomontana D.Nicolle ms, in Council of Heads of Australasian Herbaria, Australian 
Plant Census , http://www.chah.gov.au/apc/index.html [accessed December 2011] 

Mallee , 4-6 m tall, lignotuber present. Bark smooth throughout or with some persistent ribbony-rough 
bark on the lower stems up to one metre; smooth bark grey to yellow-tan over cream, decorticating 

Hhe status of E. absita requires further investigation as the species may represent very old but persisting hybrid individuals 
of E. cuprea x E. loxophleba. 
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in strips and short ribbons. Cotyledons reniform. Seedling leaves dull, green to blue-green, not waxy, 
broad-lanceolate, to 55 mm long x 25 mm wide. Adult leaves petiolate; lamina dull but sometimes 
maturing glossy, green to blue-green, (narrow-lanceolate to) lanceolate, (50-)70-145 mm long x 
(9-)10-26(-32) mm wide; reticulation dense, intramarginal vein 0.5-1 mm from lamina margin; oil 
glands scattered to moderately-dense, mainly intersectional. Inflorescences axillary and terminal, 
unbranched, 7- or 9-flowered; peduncles thickened, terete to angular, 6-16 mm long; pedicels thickened, 
angular, tapering to hypanthium, 1-6 mm long. Flower buds clavate, 3-4 mm wide; operculum conical. 
Flowers white; outer stamens lacking anthers (staminodes). Fruits tapering to thickened, angular 
or bi-ribbed pedicel (with lower part of fruit also angular), barrel-shaped, 4.5-9 mm long x 3.5-6 
mm wide; disc steeply descending; valves 4 or 5, below rim level. Seeds brown, compressed-ovoid, 

l. 5-2 mm long, reticulum finely-textured. (Figures 2, 3) 

Diagnostic features. Distinguished from E. lucasii by its thicker, greener adult leaves that often age 
glossy and have scattered to moderately-dense oil glands, the thicker peduncles, the thicker, angular 
pedicels, and the consistently barrel-shaped, thicker-rimmed fruits. 

Selected specimens examined. WESTERN AUSTRALIA: top of Mt Nameless, 8 July 1983, M.I.H. 
Brooker 8226 (AD, CANB, PERTH); c. 100 m from Mt Bruce summit on walking track, west Hamersley 
Range, 14 June 2002, M.E. French 1440 (PERTH); c. 150 m ex Mt Bruce Summit, on walking track, 
50 m W GPS, Hamersley Range, 14 June 2002, M.E. French 1441 (PERTH); Mt Nameless, road to 
summit, 29 Nov. 1994, D. Nicolle 1191 (AD); Mt Nameless, S side of road half way up, 28 July 2010, 
D. Nicolle SI66 & M.E. French (AD, PERTH); Mt Nameless, S side of road one third way up at 1088 

m, 28 July 2010, D. Nicolle SI69 & M.E. French (AD, PERTH); Mt Sheila summit at 997 m, 28 July 
2010, D. Nicolle 5778 & M.E. French (AD, PERTH); summit of Mt Nameless, between Tom Price 
town and mine, 4 June 2002, A. V. Slee 4408, 4409 & J. Connors (AD, CANB, PERTH); eastern end 
of Mt Truchanas, 4.6 kmNW of the Mt Truchanas summit, 10 Sep. 1996, S. van Leeuwen 2713 (AD, 
CANB, PERTH); Mt Lockyer, 13 km ESE of Mt George, 1 Aug. 1998, S. van Leeuwen 3572 (CANB, 
PERTH); summit 2.2 kmN of Bold Cliff, 18.6 kmE ofMt Sheila, 5 Aug. 1998, S. van Leeuwen 3591 
(CANB, PERTH); Mt Margaret, 17.8 km NNE of Mt Lois, 5 Aug. 1998,5. van Leeuwen 3598 (CANB, 
PERTH); Mt King, 22 km NNE of Mt Frederick, 5 Aug. 1998, S. van Leeuwen 3606 (CANB, PERTH); 
Mt Frederick, 22.6 km NNW of Mt Vigors, 6 Aug. 1998, S. van Leeuwen 3610 (CANB, PERTH). 

Distribution and habitat. Restricted to the central-northern part of the Hamersley Range in the Pilbara, 
in the area bounded by Mt Margaret in the north, Mt Lockyer in the east, between Mt Bennett and Mt 
Meharry in the south and Mt Sheila, Mt Sampson and Mt Truchanas in the west (Figure 4). The species 
occurs on skeletal soils of hematite, on the slopes, ridges and summits of high mountains in this area, 
mainly between 900 m and 1,235 m altitude. Most specimens have been collected from Mt Bruce, Mt 
Nameless and Mt Sheila due to their relatively easy access compared to other mountains in the area, 
however surveys by Stephen van Leeuwen (Department of Environment and Conservation) indicate 
that the species commonly occurs on high mountains in the area. Eucalyptus aridimontana grows 
in open mallee vegetation with a Triodia ground-storey, usually mixed with other eucalypt species 
including Corymbia hamersleyana, E. gamophylla, E. kingsmillii subsp. kingsmillii , E. leucophloia 
subsp. leucophloia , E. pilbarensis and E. repullulans. 

Etymology. From the Latin aridus (dry) and montana (mountain), referring to its habitat, especially 
in comparison to E. lucasii and E. rowleyi. 
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CANB 635577 

WESTERN AUSTRALIAN HERBARIUM 

_ PERTH, W.A. _ 
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Western Australian Herbarium (PERTH) 


Flora of AUSTRALIA 

Ex AUSTRALIAN NATIONAL HERBARIUM (CANB) 

MYRTACEAE 

Eucalyptus lucasii Blakely 
det. A.V. Slee 4Jun2002 

AUSTRALIA: Western Australia : Fortescue district. 

Summit of Mount Nameless, between Tom Price townand 
mine. 

22° 43'09“ S 117° 46' 16“ E 1119m 


Rocky mountain top; ironstone. Eucalyptus - Acacia shrubland 
with Triodia hummocks. 


Mallee 3 m tall, with 30 cm of grey box-type bark on lower stems 
then smooth brown and grey; adult leaves green, glossy, 
side-veins acute to ca 45 degrees, reticulation dense to very 
dense with few intersectional oil glands, intramarginal vein 
present. Pith glands absent. 


Figure 2. Holotype of Eucalyptus aridimontana (A.V. Slee 4409 & J.Connors ), scale = 5 cm. 
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Figure 3. Eucalyptus aridimontana. A- habitat and habit on Mount Sheila summit, D.Nicolle 5778 
& M.E.French; B - adult leaves and immature flower buds, FI of D. Nicolle 1191; C - fruits, FI 
of D. Nicolle 1191. 


113°E 117°E 121°E 125°E 129°E 



Figure 4. Known distributional limits of Eucalyptus lucasii , E. aridimontana and E. rowleyi. 
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Conservation status. Although many populations are under potential threat from large-scale iron-ore 
mining operations, the species is also known from a number of populations in Karijini National Park 
and is therefore considered secure. 

Notes. Eucalyptus aridimontana was previously included in E. lucasii , which differs in its thinner, 
consistently dull and bluish adult leaves that have very sparse oil glands evident, slender peduncles, 
slender, terete pedicels and cupular to slightly obconical (or sometimes slightly campanulate, shortly 
barrel-shaped or shortly cylindrical), thinner-rimmed fruits. The fruits of E. lucasii are variable in 
shape but are always thin-rimmed and smooth, whilst those of E. aridimontana are consistently 
barrel-shaped, thick-rimmed and often angled on the lower part of the fruit where tapering to the 
thickened pedicels. The habitat of E. aridimontana is also quite different from E. lucasii , the latter 
species being restricted to lowland sites, often in ephemeral watercourses and flood-out plains, on 
soils of reddish clay-loams or sand over clay. Eucalyptus lucasii has a more widespread distribution 
south of the Hamersley Range, bounded by the Great Northern Highway in the west, Lake Ballard 
in the South (though not associated with the lake itself) and extending east into the Great Victoria 
Desert to near Ilkurlka Roadhouse and north into southern parts of the Little Sandy Desert as far as 
Kumarina Roadhouse (Figure 4). 

Eucalyptus rowleyi D.Nicolle & M.E.French, sp. nov. 

Distinguitur a Eucalypto lucasii foliis adultis plerumque latioribus crassioribus viridioribus saepe 
ubi vetis nitidis, glandulis oleis dispersis vel moderate densis, pedunculis crassis, pedicellis crassis 
angulatisque, alabastris majoribus, et fructibus plerumque majoribus cylindricibus vel leviter 
doliiformibus vel urceolatibus vel leviter campanulatibus margine crassa. 

Typus. north of Newman towards Roy Hill, WesternAustralia [precise locality withheld for conservation 
reasons], 1 November 1983, M.I.H. Brooker 8327 {holo\ PERTH 01309749; iso. AD, CANB). 

Eucalyptus sp. Rudall River (D. Nicolle & M. French DN 4279), Western Australian Herbarium, in 
FloraBase, http://florabase.dec.wa.gov.au/ [accessed December 2011], 

Eucalyptus rowleyi D.Nicolle ms, in Council of Heads of Australasian Herbaria, Australian Plant 
Census , http://www.chah.gov.au/apc/index.html [accessed December 2011], 

Mallee , 3-5 m tall, lignotuber present. Bark smooth throughout, not powdery, grey to pale tan-orange 
over cream, decorticating in strips and short ribbons. Cotyledons reniform. Seedling leaves dull, blue- 
green, not waxy, ovate, to 100 mm long x 60 mm wide. Adult leaves petiolate; lamina dull at first but 
often maturing glossy, green to slightly blue-green, lanceolate to broad-lanceolate, (70-)80-145 mm 
long x (15-)25^15 mm wide; reticulation dense, intramarginal vein 1-1.5 mm from lamina margin; 
oil glands scattered to moderately-dense, mainly intersectional. Inflorescences axillary and terminal, 
unbranched, 7- or 9-flowered; peduncles thickened, angular, 5-22(-30) mm long; pedicels thickened, 
angular to bi-ribbed, tapering to hypanthium, 2-6(-10) mm long. Flower buds clavate, 3-5 mm wide; 
operculum conical, 2-4 mm long. Flowers white; outer stamens lacking anthers (staminodes). Fruits 
tapering to thickened, angular or bi-ribbed pedicel, cylindrical or slightly barrel-shaped to urceolate 
or slightly campanulate, 6-10 mm long x 5-87 mm wide; disc steeply descending; valves (3)4 or 
5(6), below rim level. Seeds brown to dark brown, compressed-ovoid, 1.5-2 mm long, reticulum 
finely-textured. (Figures 5, 6) 
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Diagnostic features. Distinguished from E. lucasii by its generally broader, thicker, and greener adult 
leaves that often age glossy and have scattered to moderately-dense oil glands, the thickened, angular 
peduncles, thickened, angular pedicels, larger flower buds, and usually larger, cylindrical or slightly 
barrel-shaped to urceolate or slightly campanulate, thick-rimmed fruits. 

Selected specimens examined. WESTERN AUSTRALIA: [localities withheld for conservation reasons] 
13 Oct. 1975, H. Demarz 5695 (PERTH); 6 Jul. 1998, M.E. French 628 (PERTH); 26 May 1999, M.E. 
French 868, 869, 870 (PERTH); 8 June 2002, M.E. French 1416 (PERTH); 8 June 2002, M.E. French 
1417 (PERTH); 8 June 2002, M.E. French 1424 (PERTH); 8 June 2002, M.E. French 1426 (PERTH); 
8 June 2002, M.E. French 1427 (PERTH); 8 June 2002, M.E. French 1428 (PERTH); 9 June 2001, 
M.E. French 1343 (PERTH); 9 June 2001, M.E. French 1344 (PERTH); 1 Nov. 1983, K. Hill 494, L. 
Johnson, D.F. Blaxell, M.I.H. Brooker & W. Edgecombe (CANB, NSW, PERTH); 25 Nov. 2001, D. 
Nicolle Mil & M.E. French (CANB, PERTH); 25 Nov. 2001, D. Nicolle 4279 & M.E. French (AD, 
CANB, PERTH); 25 Nov. 2001, D. Nicolle 4281 & M.E. French (AD, CANB, PERTH). 

Distribution and habitat. Restricted to the plains of the upper De Grey River system, north-east of the 
Hamersley Range in the area bounded by Marble Bar, Newman and the Rudall River National Park, 
with three main populations known, viz. east of Nullagine, south of Roy Hill and north-east of Balfour 
Downs Station (Figure 4). Other populations are likely to occur in this remote and poorly surveyed 
area. Eucalyptus rowleyi occurs on red sandy loams on plains and very minor and broad flood-out 
plains (similar to the habitat of E. lucasii ), often in small pure stands or in open mallee vegetation 
with other eucalypt species including E. gamophylla-E. odontocarpa intergrades and E. victrix, and 
usually with a Triodia ground-storey. 

Etymology. Named after Bruce Rowley (1940-), an expert desert traveller who first encountered the 
Little Sandy Desert population near Bocrabee Hill. 

Conservation status. Recently listed as Priority Three under the Department of Environment and 
Conservation's (DEC) Conservation Codes for Western Australian Flora. The species occurs in a 
relatively remote area (although the species can be seen on the Marble Bar road north of Newman), 
and is not considered to be threatened in the short-term. No populations are known from a conserved 
area, and mining interests may be a threat to the species over the longer term. 

Notes. Eucalyptus rowleyi was previously included in E. lucasii, which differs in its generally narrower 
and thinner, consistently dull and bluish adult leaves which have very sparse, evident oil glands, 
slender, terete peduncles, slender, terete pedicels, smaller flower buds, and usually smaller, cupular to 
slightly obconical (or sometimes slightly campanulate, shortly barrel-shaped or shortly cylindrical), 
thinner-rimmed fruits. Eucalyptus lucasii has a more widespread distribution south of the Hamersley 
Range (Figure 4). 

Eucalyptus rowleyi x E. victrix L.A.S.Johnson & K.D.Hill 

This putative hybrid is known from about six individuals at a single site where both the below-cited 
specimens were collected. Eucalyptus rowleyi and E. victrix occur in greater numbers at the site. 
The putative hybrids can be identified by their morphology, which is intermediate between that of 
E. rowleyi and E. victrix, especially with respect to their bark, adult leaves and fruits. Seed has not 
been collected (and therefore seedlings not grown) from the putative hybrids. 
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Mallee 4 m tall with smooth bark, leaves dul 
light green; on hard red soil. 


M.I.H. Brooker November 1991 

Western Australian Herbarium (PERTH) 

WESTERN AUSTRALIAN HERBARIUM 

PERTH, W.A. 


CSIRO DIVISION OF FOREST RESEARCH FRl 

Yarralumla A.C.T. Australia , 

part of HERBARIUM AUSTRAUENSE 


Eucalyptus lucasii Blakely 

Collector M.I.H. Brooker 8327 ° 8,e l Nov. 1983 

Determined M.I.H. Brooker 

Let- 'S Long. r E Alt. m 

W.A, Lo«>Hy 77 km N of Newman towards 
Roy Hill. 


CON FIRM AVIT 


Figure 5. Holotype of Eucalyptus rowleyi (M.I.H. Brooker 8327), scale = 5 cm. 
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Figure 6. Eucalyptus rowleyi. A - habitat and habit between Bocrabee Hill and Hanging Rock, D. Nicolle 4277 & M.E. 
French; B - adult leaves, flower buds and flowers, FI of D. Nicolle 4281 & M E. French; C - fruits, FI of D. Nicolle 4281 
& M.E. French. 


Specimens examined. WESTERN AUSTRALIA: SE of Bocrabee Hill, W of Rudall River N.R, M.E. 
French 628 (AD, PERTH); between Bocrabee Hill and Hanging Rock on Balfour Downs to Rudall 
River track, 25 Nov. 2001, D. Nicolle 4278 & M.E. French (CANB, PERTH). 
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Abstract 

Wilkins, C.F. & Trudgen, M.E. A new species of Gompholobium (Fabaceae: Mirbelieae) from the 
Pilbara bioregion of Western Australia. Nuytsia 22(1): 31^10 (2012). Gompholobium oreophilum 
C.F.Wilkins & Trudgen, a new species from the Pilbara bioregion of Western Australia, is described 
and compared to its close relatives G. karijini Chappill and G. polyzygum F.Muell. The different 
habitat preferences and the possible hybridisation between G. oreophilum and G. karijini , which is 
also endemic to the Pilbara, are discussed. A key and distribution maps are provided. 

Introduction 

Gompholobium Sm. is an Australasian genus of 44 species in tribe Mirbelieae of the Fabaceae (Chappill 
etal. 2008). It is found in all Australian States and mainland Territories and extends outside Australia 
to Wetar Island in the Lesser Sunda Islands, and New Guinea. While it is species-rich in the south¬ 
west of Western Australia, Gompholobium is less diverse in the more arid parts of the State, and the 
new species described herein increases the known diversity of the genus in the Pilbara bioregion from 
one species to two. 

Gompholobium was first described by Smith (1798) who gave the distinguishing features of the genus 
as a ventricose fruit with numerous seeds, temate or imparipinnate leaves and large, yellow flowers. 
Recently, in a revision of Gompholobium , Chappill etal. (2008) gave modified distinguishing features, 
including the separation of the calyx lobes nearly to the hypanthium, a feature shared in the tribe 
with Jacksonia R.Br. ex Sm., Leptosema Benth. and Latrobea Meisn., and the inflated globose or 
ellipsoid fruit, a feature shared with Sphaerolobium Sm. In addition, Chappill et al. (2008) indicated 
that seeds of all observed Gompholobium species have much longer (> 2 mm) funicles than those of 
other observed legume genera, a feature also noted by Cameron (1988) in a study of the embryology 
of Australian legume genera. 

Chappill et al. (2008) also described a new species, G. karijini Chappill, to separate material from the 
Hamersley Range from the somewhat similar G. polyzygum F.Muell., which occurs to the east and 
south of the Pilbara bioregion. Chappill noted that the new species was variable; the type specimen is 
almost glabrous, while the remainder of the collections included by Chappill in G. karijini are villous. 


© Department of Environment and Conservation 2012 
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This paper describes the villous entity as a new species, G. oreophilum C.F.Wilkins & Trudgen, and 
compares it to its closest relatives, G. polyzygum and G. karijini. 

Methods 

This study is based on examination of fresh material, and herbarium specimens housed at PERTH. 
Habitat and lithology information was derived from Griffin and Trudgen (2009) supplemented by a 
small amount of targeted field work. 


Taxonomic treatment 

Species in the G. polyzygum complex have imparipinnate leaves with 4-21 leaflet pairs, leaflets with 
flat margins and flowers with yellow to yellow-orange petals. 

Key to species of the Gompholobium polyzygum complex 

1. Plants glabrous or very sparsely hairy, with calyces glabrous except for lobe margins.G. karijini 

1: Plants ± densely hairy, especially on branchlets and calyces 

2. Leaves mostly with > 10 pairs of overlapping leaflets; leaflets mostly < 4 mm long. 

Hairs on peduncles, pedicels and buds > 1 mm long (NT & WA, E & SE of 

Pilbara bioregion).G. polyzygum 

2: Leaves mostly with 5-10 pairs of slightly or non overlapping leaflets; leaflets 
mostly > 4 mm long. Hairs on peduncles, pedicels and buds c. 0.8 mm long 

(Pilbara bioregion).G. oreophilum 

Gompholobium karijini Chappill, Austral. Syst. Bot. 21(2): 122 (2008). Type : Hamersley Gorge, 
Karijini National Park, Western Australia, [precise locality withheld for conservation reasons] 2 
September 1991, M.E. Trudgen & S.M. Maley 10580 ( holo : PERTH 06090508!; iso : AD!, CANB!, 
K!, MEL 2348044!, NSW!). 

Erect shrub 0.4-0.7 x 0.6-1.3 m, not viscid. Branchlets straight, glabrous or with occasional, spreading, 
straight hairs c. 0.8 mm long; ribs absent. Stipules subulate, erect or scarcely recurved, 1.5-3 x 0.2-0.3 
mm, glabrous except for apical tuft of hairs. Leaves imparipinnate with (4)5-10 pairs of opposite or 
sub-opposite leaflets, glabrous or with a sparse indumentum of spreading hairs c. 0.8 mm long on the 
rachis and leaflets; petiole 0.6-2.1 mm long; petiolules 0.5-0.6 mm long. Leaflets all similar, elliptic or 
obovate, (3. l-)4-6.5(-8.5) x (1,2-)2.5-5 mm, not tuberculate, discolorous, olive green or grey-green, 
not glaucous; bases attenuate; margins entire and flat; apices sub-acute or obtuse, rarely acute and 
straight. Flowers 4-100+ in simple or compound racemes (4-) 15-20 cm long at apex of branchlets. 
Peduncles 3.5-20 mm long, glabrous or with occasional, spreading, straight hairs to 1 mm long. 
Pedicels 5-8 mm long, glabrous or with occasional, spreading, straight or wavy hairs c. 1 mm long. 
Bracts early-caducous, subulate, 3-5 x 0.3-0.5 mm, glabrous (or rarely with occasional hairs) with tuft 
of white hairs at apex. Bracteoles early-caducous, inserted on upper third of pedicel, subulate, 3.5-4 
x 0.2-0.3 mm, glabrous except for a tuft of white hairs at apex. Buds ellipsoid, 6.5-7.3 x 3.5—4 mm, 
red-brown or dark green, glabrous except for short hairs to 0.15 mm long on calyx lobe margins, with 
tips of calyx lobes fused; apiculum absent or straight, 0.1-0.2 mm long. Hypanthium 1.2-1.5 mm long. 
Calyx with adaxial lobes fused at base for 1.5-2 mm, symmetrical, 5.3-6.6 x 2-2.5 mm, the abaxial 
lobes fused at base for 1.4-1.8 mm, symmetrical, 5.3-6.6 x 1.7-2.5 mm. Standard with a claw 1.5-2 
x 0.9-1 mm and a broadly ovate lamina 10-11 x 12-12.2 mm, without auricles, yellow to yellow- 
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orange on both surfaces, with creamish green eye markings, emarginate with indentation 0.8-1.3 mm 
deep; wings straight, narrowly obovate, yellow to orange, 10-11 x 2.8-3.6 mm including claw, the 
apex obtuse; keel creamish yellow, 9.5-12 x 4.3-5.8 mm including claw, the apex straight and obtuse. 
Stamens with green or red filaments 8.5-9.7 x 0.3-0.5 mm; anthers sub-basifixed, narrowly ovoid, 
uniform in size, 1.3-1.4 x 0.5-0.6 mm, white with a narrow, red connective. Gynoecinm with a stipe 
0.3-0.8 mm long; ovary 4.3^1.5 x 1.5-1.8 mm, glabrous; style c. 9.5 x 0.7 mm long, glabrous or rarely 
with a dense indumentum of spreading hairs to 0.6 mm long; ovules 2, the funicles c. 1.3 mm long. 
Fruit (immature) ellipsoid, glabrous, c. 7x7 mm. Seed only seen immature. (Figure 1) 

Flowering period. January, and August to September. 

Selected specimens examined. WESTERN AUSTRALIA: Wittenoom area, 5 Aug. 1971, A.M. Ashby 
4172 (PERTH); Wittenoom district, Jan. 1972, L. McGuire s.n. (PERTH); plateau above Wittenoom 
Gorge, Karijini National Park, 18 Aug. 1963, J.S. Beard 2884 (PERTH); Rio Tinto Gorge, NW of 
Wittenoom, 2 Sep. 2011, M.E. Trudgen & E.A. Griffin MET 23685 (BRI, DNA, PERTH); Hamersley 
Gorge, Karijini National Park, 24 Sep. 2006, N.G. Walsh, D. Halford & D. Mallinson NGW6538 
(PERTH). 

Distribution. Gompholobium karijini is confined to the Karijini National Park in the Pilbara bioregion 
of north-western Western Australia, near Hamersley Gorge and Wittenoom Gorge. Further collections 
of this form have indeterminate localities (Figure 2). 

Habitat. Gompholobium karijini occurs in open Triodia hummock grassland with scattered shrubs 
and trees on ironstone gravel. In addition to the material cited in this paper, one of us (MET) has seen 
twenty-five sterile collections of G. karijini collected from an area west of Karijini National Park. Of 
these collections, seventeen were collected from sites on Robe Pisolite and the others were mostly 
from colluvium and alluvium types that appear to overly Robe Pisolite in valley floors (Griffin & 
Trudgen 2009; limitations in geological maps mean that a few specimens could not be confidently 
assigned to a geological type). The type specimen of G. karijini is also from a similar rock type to 



Figure 1. Gompholobium karijini. A - habit; B - flowers. Photographs by M.E. Trudgen from M.E. Trudgen MET 23684. 
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Robe Pisolite, as it was from a cemented colluvium. Gompholobium karijini occurs on the younger 
geological types in the region. 

Conservation status. Gompholobium karijini is listed as Priority Two under Department of Environment 
and Conservation (DEC) Conservation Codes for Western Australia Flora (Smith 2010) as it is only 
known from a few populations, some of which are not thought to be under immediate threat. 

Notes. Gompholobium karijini differs from G. polyzygum and G. oreophilum most obviously in being 
a nearly glabrous plant. The outer surface of the calyx is glabrous except for the margins of the lobes, 
rather than being densely villous throughout. F or details of further differences, see under G. polyzygum 
and G. oreophilum. 

The protologue for G. karijini (Chappill et al. 2008) is no longer correct as it includes features of the 
densely villous form that is the new species G. oreophilum. The illustration presented as G. karijini 
in Figure 35 of that paper is of G. oreophilum. 

A number of possible hybrids with G. oreophilum are known (see under that species for a discussion 
of these). 
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Gompholobium oreophilum C.F.Wilkins & Trudgen, sp. nov. 

Typus. Mount Sheila, Hamersley Range, Western Australia [precise locality withheld for conservation 
reasons], 2 September 2011, M.E. Trudgen & E.A. Griffin MET 23684 ( holo : PERTH 07862725; iso. 
CANB, K, MEL). 

Gompholobium sp. Pilbara (N.F. Norris 908), Western Australian Herbarium, in FloraBase, http:// 
florabase.dec.wa.gov.au [accessed 7 November 2011], 

Erect shrub 0.4-0.6 x 0.6-1 m, not viscid. Branchlets straight, with a dense indumentum of spreading, 
straight hairs 0.4-0.8(-l .2) mm long; ribs faint or absent. Stipules subulate, erect or scarcely recurved, 

1.5- 3 x 0.2-0.3 mm, densely hairy. Leaves imparipinnate with (4—)9—10(—12) pairs of opposite or 
sub-opposite leaflets, with a sparse to moderately dense indumentum of spreading, straight hairs 
0.4-0.8 mm long onrachis and leaflets; petiole 1.5-2.6 mm long; petiolules 0.35-0.6 mm long. Leaflets 
elliptic, rarely narrowly ovate or elliptic-obovate (the tenninal leaflet elliptic to obovate or rarely 
narrowly ovate), 4-8 x 2-5 mm, discolorous, mid green to grey-green, not glaucous; bases attenuate, 
margins entire and flat; apices acute to sub-acute and straight. Flowers (5-) 13-30 in racemes at apex 
of branchlets, 3.8-15 cm long. Peduncles 2-6.6 mm long, with a dense indumentum of spreading, 
straight hairs to 0.8 mm long. Pedicels 5-9 mm long, with a sparse or dense indumentum of spreading, 
straight or wavy hairs to 0.8 mm long. Bracts late-caducous, subulate, 4-5 x 0.2-0.4 mm, with a dense 
indumentum of spreading, straight or wavy hairs c. 0.5 mm long on entire abaxial surface. Bracteoles 
late-caducous, inserted on upper third of pedicel, subulate, 3.5-6 x 0.2-0.3 mm, densely hairy. Buds 
ellipsoid, 6.5-8.5 x 3.5-4.3 mm, red-brown, with a dense indumentum of spreading, straight hairs to 
0.7 mm long, with tips of calyx lobes fused; apiculum absent or straight, c. 0.1 mm long. Hypanthium 

1.5- 1.6 mm long. Calyx with adaxial lobes fused at base for 1.3-1.8 mm, asymmetrical, with one 
straight edge, 5.7-6 x 2-2.6 mm, the abaxial lobes fused at base for 1.3-1.4 mm, symmetrical, 5.3-5.7 
x 1.8-2.5 mm. Standard with a claw 1.7-2.4 x 0.9-1.3 mm and a broadly ovate lamina 10.2-12 x 
12-16.5 mm, without auricles, yellow to yellow-orange on both surfaces, with cream eye markings, 
emarginate with indentation 1.2-1.7 mm deep; wings straight, narrowly obovate, 10.3-12 x 2.5-4.3 
mm including claw, yellow to yellow-orange, the apex obtuse; keel 10-12 x 4.5-6 mm including claw, 
creamish yellow, the apex straight and obtuse. Stamens with pale yellow or red filaments 6.3-9.5 x 
0.2-0.5 mm; anthers sub-basifixed, narrowly ovoid, uniform in size, 1.3-1.5 x 0.5-0.6 mm, cream- 
white with a narrow, grey connective. Gynoecium with a stipe 0.4-0.7 mm long; ovary 4—4.5 x 1.5 
mm, with a dense indumentum throughout of spreading, straight hairs c. 0.6 mm long; style 6-6.7 
x 0.3-0.7 mm, with scattered, spreading, straight hairs c. 0.3 mm long on basal third; ovules 2, the 
funicles c. 1.3 mm long. Fruit ellipsoid, 6-6.2 x 6-7 mm, with mid-dense, white hairs throughout. Seeds 
ellipsoid, 2.6-2.8 x 2.8 mm, without cuticular wrinkles, tan-brown with black spots. (Figures 3, 4) 

Flowering period. July to September. 

Selected specimens examined. WESTERN AE1STRALIA: Old Mt Bruce to Marandoo Road, WNW of 
Mount Bruce, 11 Oct. 1994, B. Bromilow 25 (PERTH); above Dales Gorge, 8 Aug. 1974, G. W. Carr & 
A.C. Beauglehole C4821 (K, PERTH); Site 138, MunjinaE gorge lookout, 31 May 1999, G. Cassis H85 
(PERTH); W of Newman, 1 Nov. 1999, J.A. Chappill & C.F. Wilkins 6331 (PERTH); Yandicoogina, 
9 Sep. 1980, K.J. Gibbons 46 (PERTH); NNE of Mount Windell, ESE of Karijini National Park 
headquarters, 27 July 1991, S', van Leeuwen 817 (CANB, PERTH); SE of The Governor, S of Mount 
Robinson, NNE of Padtherung Hill, 18 Sep. 1991, S. van Leeuwen 1043 (PERTH); Caliwingina Creek, 
N of Tom Price, 9 Sep. 1996, A. A. Mitchell PRP 1507 (PERTH); SW of Mount Bruce, 10 Oct. 1977, 
M.E. Trudgen 1861 (CANB, K, PERTH); N of Munj ina Roadhouse, between Newman and Karratha, 


36 


Nuytsia Vol. 22 (1) (2012) 



Figure 3. Gompholobium oreophilum. A - habit; B - leaf detail 
( A.A. Mitchell PRP 1507, drawn by L. Cobb). Scale bars = 10 mm 
(A), 2.5 mm (B). 



Figure 4. Gompholobium oreophilum A - habit; 
B - flowers. Photographs by M.E. Trudgen from M.E. 
Trudgen MET 23706. 
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M.E. Trudgen &, E.A. Griffin 23683,1 Sep. 2011 (PERTH); E of Joffre Falls, 9 Aug. 1974, J.H. Willis 
s.n. (MEL); track to Eric’s Point, Karijini National Park, 17 Sep. 2006, C. Wilkins , S. van Leeuwen , 
D. Halford & D. Mallinson 2214 (CANB, PERTH); Mount Bruce Road from Yampire Gorge Road, 
Karijini National Park, 12 Sep. 1991, Peter G. Wilson & R. Rowe 1040 (CANB, NSW, PERTH). 

Distribution. Gompholobium oreophilum is confined to the north-west of Western Australia in the 
Pilbara bioregion, mainly in the Hamersley Range in an area centred on and extending to the east and 
west of Karijini National Park. There are also a few records from the Chichester Range (Figure 2). 

Habitat. Gompholobium oreophilum occurs in open woodland, with scattered shrubs and Triodia 
hummock grassland, in red clay on ironstone gravel, often close to banded ironstone outcrops. 
Collections of G. oreophilum are largely from hillslopes in erosional positions. For example, the type 
specimen for G. oreophilum was collected from just below the crest of Mount Sheila, although the 
species also grows on the lower slopes of this large mountain. This is in contrast to the habitat of the 
majority of G. karijini populations, which grow in Robe Pisolite or colluvium and alluvium soil types 
over Robe Pisolite in valley floors (Griffin & Trudgen 2009). 

It is fairly clear that the two Gompholobium species in the Pilbara bioregion are largely spatially 
separated by preference for different geological and habitat types. 

Conservation status. Gompholobium oreophilum is widespread and not threatened at this time. 

Etymology. From the Greek oreos = mountain and philos = loving, as the new species occurs on or 
near mountain ranges. 

Notes. Gompholobium oreophilum differs from G. karijini in having lateral leaflets that are elliptic or 
rarely narrowly ovate rather than obovate, with the apex acute to sub-acute rather than obtuse. The 
outer surface of the calyx is densely hairy rather than glabrous, and the inner surface of the calyx has 
long, villous hairs towards the margin of the lobes rather than short, crisped hairs. The leaves have 
a medium density of hairs on the rachis and leaflets rather than no, or occasional, hairs. Bracts and 
bracteoles are late-caducous or persistent and villous-hairy, rather than early-caducous and either 
glabrous apart from an apical tuft, or only sparsely hairy throughout. 

Specimens from the Chichester Range are somewhat less hairy than those from the Hamersley 
Range. 

Five PERTH specimens {M.E. Trudgen 394, M.E. Trudgen 23682, R. Butler 13, A.C. Beauglehole 
11472 and M.E. Ballingall 1844), that have hairs on the outer surface of the calyx, are possibly hybrids 
between G. karijini and G. oreophilum. They have leaflets that are intermediate in shape between these 
two species (Figure 5) and are less hairy than those of G. oreophilum. While the putative hybrids do 
have densely hairy stems like G. oreophilum , the hairs on the stems and leaflets are shorter than on 
typical material of this species. 

Gompholobium polyzygum F.Muell., Fragm. 3: 29 (1862). Burtoniapolyzyga (F.Muell.) Benth., FI. 
Austral. 2: 51 (1864). Type'. ‘Inter montem Morphett et flumen Bonney’ [between Mount Morphett 
and Bonney River], Northern Territory, J.M. Stuart s.n. {holo. MEL 624364; iso. K). 
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Burtoniapolyzyga (F.Muell.) Benth. var. multijuga F.Muell. ex Ewart, Proc. Roy. Soc. Victoria 19: 
36 (Feb. 1907). Type : ‘Burtonia multijuga F.Muell. Forrest’s Expedition, 13 July 1874’ [location 
unknown, probably from Forrest’s 3 rd expedition in 1874, between Geraldton, Western Australia, and 
Peake Telegraph Station, South Australia] (iholo\ MEL 624684, image!). 

Burtonia multijuga Ewart, Proc. Roy. Soc. Victoria 19: 36 (Feb. 1907), nom. inval., given in synonymy 
under Burtonia polyzyga var. multijuga. 

Erect or prostrate shrub 0.3-1.5 x 0.3-0.6 m, not viscid. Branchlets straight, with a dense indumentum 
of spreading, straight or curly hairs c. 1.1 mm long; ribs absent. Stipules subulate, recurved, sometimes 
erect, 1.3-3.5 x 0.15-0.3 mm, densely hairy. Leaves imparipinnate with (6—)16—21 pairs of opposite, 
overlapping leaflets; petiole 1.3-4 mm long, with scattered, spreading, straight or curly hairs c. 0.4 mm 
long on rachis and leaflets; petiolules 0.3-0.4 mm long. Leaflets all similar, elliptic, broad-elliptic, 
broad-obovate or sub-rotund, (1,5-)2-3.5(-5) x 1.6-3.3 mm, nottuberculate, concolorous, grey-green, 
not glaucous; bases attenuate; margins entire and flat; apices obtuse to rounded and straight. Flowers 

5- 16 in racemes at apex of branchlets; subtending leaves not longer than inflorescence. Peduncle 

6- 14 mm long with a dense indumentum of spreading, wavy hairs c. 1.3 mm long. Pedicels 4-10 mm 
long with an indumentum as for the peduncle. Bracts subulate, 3.5-10 x 0.4-0.8 mm, with a dense 
indumentum of spreading, wavy hairs c. 1.2 mm long on entire abaxial surface. Bracteoles persistent, 
inserted on upper third of pedicel, subulate, 3.1-9.5 x 0.25-0.5 mm, with a dense indumentum of 
spreading, wavy hairs c. 1 mm long on entire abaxial surface. Buds ellipsoid, reddish brown, 7.5-8.1 
x 3.5—4.2 mm, with a dense indumentum of spreading, wavy hairs c. 1.5 mm long, the tips of the 
calyx lobes fused; apiculum absent. Hypanthium 1-1.4 mm long. Calyx with adaxial lobes fused at 
base for 1.5-2.3 mm, slightly asymmetrical, 5.1-7 x 2.1-2.5 mm, the abaxial lobes fused at base for 
0.8-1.8 mm, symmetrical, 5.3-6.5 x 1.7-2.1 mm. Standard with a claw 1.3-2.8 x 1.1-1.3 mm and 
lamina 9.5-11.8x11-14 mm, without auricles, yellow-orange to orange on both surfaces, without eye 
markings, emarginate with indentation 0.4-2.5 mm deep; wings straight, basal lobe on upper margin 



Figure 5. Leaves. L, upper surface, R, lower surface. A- Gompholobium karijini , (M.E. Trudgen MET 23684); B - G. karijini 
x oreophilum (M.E. Trudgen MET 23682); C-G. oreophilum (M.E. Trudgen MET 23706). Scale bar = 2 cm. 
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present or absent, orange-yellow to orange, 10-12 x 3.5^4.3 mm including claw, the apices obtuse; 
keel orange or yellow-green, 10-12 x 4-5 mm including claw, the apex straight, obtuse. Stamens with 
pale green filaments 7.6-11 x 0.2-0.6 mm; anthers sub-basifixed, narrowly ovoid, uniform in size, 
0.8-1.8 x 0.3-0.9 mm, cream with a narrow, red connective. Gynoecium with a stipe 0.5-0.8 mm 
long; ovary 3.1—4.3 x 1.3-1.5 mm, with a dense indumentum of spreading, straight hairs c. 1.3 mm 
long; style 5.5-7.8 x 0.25-0.3 mm, with scattered, spreading, straight hairs c. 0.3 mm long on basal 
two-thirds; ovules 2, the funicles 1.3-2.2 mm long. Fruit 5.5-7 x 6.5-7.8 mm, with a dense indumentum 
of spreading, straight hairs c. 1.5 mm long throughout. Seeds ellipsoid, 2.5-2.9 x 1.9-2.3 mm, without 
cuticular wrinkles, yellow-brown or tan, with dark red or black markings. 

Flowering period. April to November. 

Selected specimens examined. NORTHERN TERRITORY: near Ulambaura Spring, Haast Bluff, 23 
Aug. 1956, G. Chippendale 2578 (BRI, DNA, MEL, NSW, PERTH); Mannanana Range, Petermann 
River Reserve, 10 Sep. 1978, T.S. Henshall 2144 (BRI, MEL, NT, PERTH); Elkedra Station; jump 
up towards Hatches Creek, 8 Oct. 1979, T.S. Henshall 2747 (CANB, DNA, MEL); Neutral Junction 
Station, 7 Apr. 1974, P.K. Latz 5614 (CANB, DNA); Ewalinga Rockhole, E of Docker Creek Settlement, 
18 Sep. 1969, J.R. Maconochie 758 (BRI, CANB, DNA, PERTH); NE of Docker River Settlement, 
27 Aug. 1973, J.R. Maconochie 1870 (AD, CANB, DNA, MO). WESTERN AUSTRALIA: N of 
Kumarina, 1 Nov. 1999, J.A. Chappill & C.F. Wilkins 6321 (PERTH); SW of Warburton Mission, 30 
Aug. 1973, N.N. Donner 4493 (AD, PERTH); Little Lofty Ranges, Oct. 1991, H.N. Foote 48 (PERTH); 
N of Neale Junction, Gibson Desert, 18 July 1974, A.S. George 11998 (CANB, PERTH); Rudall 
River National Park, 17 Aug. 1994, A.E. de Jongs.n. (PERTH); Barlee Range Nature Reserve, SE of 
Wongida Well, SSE of Mount Florry, W of Culcra Bore, Barlee Range, 17 Aug. 1994, S. van Leenwen 
1653 (PERTH); S of Kumarina roadhouse, Oct. 1997, M. Ochtman LCS 4119 (PERTH); track along 
Rabbit Proof fence, Little Sandy Desert, 14 Aug. 2001, C.F. Wilkins , S. van Leeuwen , K.A. Shepherd , 
S. Hopper , P. Nikulinski , B. Bromilow & S. Scourfield 1475 (PERTH). 

Distribution. Gompholobium polyzygum occurs in arid inland areas of the Northern Territory and 
Western Australia. At the western end of its range it skirts the eastern and south-eastern margins of 
the Pilbara bioregion. It may occur in the far-eastern part of this bioregion, but does not overlap the 
distribution of G. oreophilum or G. karijini (Figure 6). 

Habitat. Gompholobium polyzygum grows in open shrubland or Triodia hummock grassland on lateritic 
gravel, red sandy loam, sandstone or skeletal quartzite. 

Conservation status. Gompholobium polyzygum is widespread in Western Australia and the Northern 
Territory and is not considered to be under threat at this time. 

Notes. Gompholobium polyzygum differs from G. karijini and G. oreophilum in having leaves with more 
numerous leaflets that are also smaller, more rotund, more crowded and overlapping, and in having 
generally broader bracts and bracteoles (0.4-0.8 mm compared to 0.2-0.5 mm wide). In addition, it 
differs from G. karijini in being a hairy plant with persistent bracteoles, and from G. oreophilum in 
having longer hairs (1-1.3 mm long compared to 0.4-0.8 mm long). 

There is significant variation in this species in the areas east of the Pilbara bioregion. This variation 
requires detailed study to resolve and is beyond the scope of this paper. 
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Figure 6. Distribution of Gompholobium polyzygum. 
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SHORT COMMUNICATIONS 

Tephrosia bidwillii (Fabaceae: Millettieae) does not occur in 
Western Australia 

Tephrosia bidwillii Benth. (Fabaceae: Millettieae) is currently listed on the Census of Western Australian 
Plants with a Priority Three conservation status, with a number of specimens from the Pilbara bioregion 
identified as this species. Examination of T. bidwillii type material on loan from the Royal Botanic 
Gardens, Kew (K), as well as specimens of this species at the Queensland Herbarium (BRI) and the 
National Herbarium of New South Wales (NSW), has clarified that the Western Australian Herbarium 
(PERTH) does not hold any specimens of T. bidwillii and that this species does not occur in Western 
Australia. 

Much of the taxonomic confusion surrounding Tephrosia bidwillii in Western Australia stems from the 
description by Bentham (1864) of T. bidwillii var. (?) densa Benth. from a single specimen, ‘N. Australia. 
Hills near Nichol [Nickol] Bay, F. Gregory’s Expedition'. Nickol Bay is in the Pilbara bioregion of 
Western Australia. Bentham’s diagnostic description of this taxon was very brief: ‘Leaflets shorter 
and more silky; inflorescence dense, but with the calyx of T. [b]idwillii.' After studying the Tephrosia 
Pers. collection at K in the early 1970s, Les Pedley (BRI) concluded that T. bidwillii var. densa should 
be recognised as a distinct species. He annotated numerous PERTH specimens as T. densa (Benth.) 
Pedley ms in 1984, but never formally made the combination. The name T. densa ms has been taken 
up by the Western Australian botanical community and is in common use, although in the absence of 
a full taxonomic description and discussion of affinities this name has not been confidently applied. 
In the past 25 years, many specimens with longer inflorescences and longer, more widely spaced 
and less hairy leaflets than the specimens annotated as T. densa ms by Pedley have been identified 
as T. bidwillii. 

Tephrosia bidwillii is similar to T. densa ms in having 7-15 leaflets per pinnate leaf, orange flowers 
and patent, stramineous to rufous hairs on the calyx, but can be readily distinguished by the following 
combination of characters: lanceolate to very narrowly elliptic leaflets with obviously brochidodromous 
secondary venation and prominent, semi-reticulating intersecondary veins; large, lanceolate, leaf-like, 
three-veined stipules; openly-spaced fascicles of flowers positioned in the upper half to third of the 
inflorescence axis; large flowers (10-17 mm long); elongate central lower calyx lobe (c. 1/4—1/3 X 
longer than the lateral lower calyx lobes); and fruit (25-)40-55 mm long and c. 5 mm wide with short, 
sparse, appressed hairs and a long, distinctly down-curved beak. Confirmed specimens of T. bidwillii 
are only known from the Burnett, Darling Downs and Moreton districts of Queensland and from 
northern New South Wales. 

The probable holotype of Tephrosia bidwillii var. densa has also been viewed (on loan from K) and 
I concur with Pedley that this taxon should be recognised at specific rank. The circumscription of 
T. densa ms is still under taxonomic investigation, however, as there is considerable variation in the 
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size and spacing of leaflets, the length of inflorescences and the density, distribution, orientation and 
hue of indumentum observable among PERTH specimens. 
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Ptilotus exiliflorus , a new name for 
Ptilotus parviflorus (Benth.) R.W.Davis (Amaranthaceae) 

In a recent short communication (Davis 2011), Ptilotus humilis (Nees) F.Muell. var. parviflorus 
Benth. was raised to species rank as P. parviflorus (Benth.) R.W.Davis. Unfortunately, this species 
name is preoccupied by P. parviflorus (Lindl.) F.Muell. (= P. obovatus (Gaudich.) F.Muell.) rendering 
P. parviflorus (Benth.) R.W.Davis illegitimate under the International Code of Botanical Nomenclature 
(McNeill et al. 2006). A new name, P. exiliflorus R.W.Davis, is therefore provided for this taxon. 
The new epithet is derived from the Latin exilis (-slender) and floris (-flower) in reference to its 
narrower inflorescence, which separates it from the morphologically similar species P. humilis (Nees) 
F.Muell. 


Taxonomy 


Ptilotus exiliflorus R.W.Davis., nom. nov. 

Ptilotus humilis (Nees) F.Muell. var. parviflorus Benth., FI. A astral. 5:245 (1870). Ptilotus parviflorus 
(Benth.) R.W.Davis, Nuytsia2\\ 150-151 (2011 ),nom. illeg. non Mueller (1882). Type. S.W. Australia, 
1860, Mr Burgess s.n. {holo\ K 000356830, image seen). 

Ptilotus humilis (Nees) F.Muell. subsp. parviflorus (Benth.) Beni ms, nom. inval. 
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Leucopogon navicularis (Ericaceae: Styphelioideae: Styphelieae), 
another local endemic from the midwest region of Western Australia 
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Abstract 

Hislop, M. Leucopogon navicularis (Ericaceae: Styphelioideae: Styphelieae), another local endemic 
from the midwest region of Western Australia. Nuytsia 22(2): 45-50. Leucopogon navicularis Hislop, 
a new and potentially rare species, is described, illustrated and its distribution mapped. 

Introduction 

In the last twenty years ongoing taxonomic research into genera within the subfamily Styphelioideae 
(Ericaceae) has led to the recognition of dozens of new taxa for Western Australia. While some of 
these have been recently published (e.g. Crayn etal. 2003; Lemson 2007; Hislop 2009a, 2009b, 2011) 
a large number, especially in Leucopogon R.Br. s. lat., remain undescribed and currently recognised 
by informal names only (Western Australian Herbarium 1998-). The restricted distribution of many 
of these indicates a significantly higher incidence of short-range endemism in the family than had 
been hitherto appreciated. The majority of these taxa have come to light through the study of existing 
collections held at the Western Australian Herbarium. Others are strictly de novo , the result of an 
intensified collecting effort over much of south-western Australia in recent decades, which has been 
a significant factor in the dramatic increase in the accepted size of the State’s flora over that period 
(Paczkowska & Chapman 2000; Chapman 2010). One important stream of new material coming into 
the Herbarium, particularly in the last decade, has been through collections made by botanists working 
for environmental consultancies. The new species of Leucopogon s. str. described in this paper came to 
the attention of the author via this source. Because of its apparent high conservation significance, the 
provision of a formal name for this taxon has been prioritized since its discovery in October 2010. 

Methods 

This study was based on an examination of dried specimens housed at PERTH, as well as observations 
of live plants in the field. The details of the methods used to measure plant parts and make other 
morphological observations are as described previously (Hislop 2009a). The inflorescence type of the 
species treated in this paper is of the kind described for the Leucopogon gracilis R.Br. group (Hislop 
2009b). The basal point of the terminal inflorescence is therefore taken to be the lowest axil from 
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which a single flower arises (below which multi-flowered axillary inflorescences are often present), 
and for axillary inflorescences, the point of attachment to the main axis. The fertile bract measurements 
are taken from the upper three inflorescence nodes only. The distribution map was compiled using 
DIVA-GIS Version 5.2.0.2 and based on PERTH specimen data. 

Taxonomy 


Leucopogon navicularis Hislop, sp. nov. 

ALeucopogoni oligantho affinis sed inflorescentiis longioribus, ovariis pilosis et floribus pedicellatis 
differt. 

Typus\ north-east of Dongara, Western Australia [precise locality withheld for conservation reasons], 
11 June 2011, M. Hislop 4117 {holo. PERTH 08287139; iso. CANB, MEL, NSW). 

Erect, compact shrubs to c. 60 cm high and 40 cm wide, single-stemmed at ground level with a fire- 
sensitive rootstock. Young branchlets with a moderately dense indumentum of patent, straight hairs, 
0.02-0.15 mm long. Leaves helically arranged, steeply antrorse to antrorse-appressed, narrowly elliptic 
to narrowly ovate, c. 4-10 mm long, 1.2-2.8 mm wide; apex obtuse or subacute, without a callus; 
base attenuate to cuneate; petiole moderately well to well defined, cream-coloured or pale brown, to 
1.5 mm long, glabrous on abaxial surface, hairy on the adaxial surface and usually with a few marginal 
hairs; lamina 0.15-0.20 mm thick, strongly concave adaxially, the margins incurved to ± involute, 
longitudinal axis usually gently incurved, less often ± straight; surfaces ± concolorous; adaxial surface 
with a moderately dense to dense indumentum of short, white hairs, with 3-5 raised veins evident; 
abaxial surface glabrous, shiny, at least on mature leaves, with 3-5 flat, pale veins evident, the midrib 
rather more prominent than the others; margins ± glabrous or minutely ciliolate towards the base. 
Inflorescences erect, terminal and upper-axillary; axis 2.5-7 mm long, with 4-12 rather densely arranged 
flowers, terminating in a bud-like rudiment or an attenuate point; axis indumentum of moderately dense 
to dense hairs, 0.05-0.12 mm long; flowers erect and pedicellate (pedicels 0.2-0.8 mm long) below 
the bracteoles, the uppermost within the inflorescence occasionally ± sessile. Fertile bracts narrowly 
ovate, 1.0-2.2 mm long, 0.5-0.8 mm wide, those on the main axes usually larger and more leaf-like 
than those on axillary inflorescences. Bracteoles ovate, 0.8-1.4 mm long, 0.8-0.9 mm wide, subacute 
or acute, keeled; abaxial surface glabrous, scarious towards the margins; adaxial surface with short 
hairs on the distal half; margins minutely ciliolate. Sepals ovate, 1.9-2.2 mm long, 1.0-1.2 mm wide, 
obtuse to subacute; abaxial surface glabrous, the central portion greenish throughout, or more often 
tinged reddish in a submarginal band, becoming scarious towards the margins, the venation obscure to 
moderately conspicuous; adaxial surface shortly hairy towards the apex; margins ciliolate with hairs 
to c. 0.08 mm long. Corolla tube white, broadly campanulate, shorter than the sepals, 1.0-1.3 mm 
long, 1.4-1.6 mm wide, glabrous externally and internally. Corolla lobes white or variously tinged 
pink, much longer than the tube (ratio = 2.3-2.9:1), widely spreading from the base and recurved, 
2.5-3.1 mm long, 0.7-1.0 mm wide, glabrous externally, densely bearded internally; indumentum 
white, 0.7-0.9 mm long near apex; glabrous tip c. 0.1 mm long. Anthers partially exserted from the 
tube (by 3/4—7/8 of their length), 1.3-1.6 mm long, strongly recurved towards the apex; sterile tips 
pale, moderately conspicuous 0.3-0.4 mm long. Filaments terete, 0.6-0.8 mm long, attached c. 2/3 
above anther base, adnate to tube just below sinus. Ovary ellipsoid, 0.6-0.7 mm long, 0.45-0.55 mm 
wide, with antrorse-appressed hairs in the basal half, 2- or 3-locular. Style 0.3-0.5 mm long, often 
rather poorly differentiated, tapering smoothly from the ovary apex to the stigma, included within 
the corolla tube; stigma not or scarcely expanded; nectary annular, 0.3-0.4 mm long, shallowly lobed 
for up to 1/4 of its length, glabrous. Fruit narrowly ellipsoid, 2.5-2.8 mm long, 1.0-1.2 mm wide, 
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much longer than the calyx, the shoulders rounded, tapering ± smoothly to style base, hairy in the 
lower 1/2 with a rather sparse antrorse indumentum (hairs c. 0.2 mm long), the surface with irregular 
longitudinal ridges; style persistent. (Figures 1, 2) 

Specimens examined. WESTERN AUSTRALIA: [localities withheld for conservation reasons] 14 
Oct. 2010, D. Coultas & A. Saligari CR Opp 3 (PERTH); 14 Oct. 2010, D. Coultas & A. Saligari CR 
Opp 5 (PERTH); 11 June 2011, M. Hislop 4118 (PERTH). 

Distribution and habitat. Apparently restricted to a small area north-east of Dongara (Figure 3) in 
Geraldton Sandplains IBRA bioregion (Department of the Environment, Water, Heritage and the Arts 
2008), where it grows on a low lateritic rise in a loamy sand soil. The associated vegetation is disturbed 
heathland in which Allocasuarina humilis , Gastrolobium spinosum and Hibbertia hypericoides are 
locally dominant species. 



Figure 1. Leucopogon navicularis. A- flower; B - fruit; C - leaf, adaxial surface; 
D - leaf, abaxial surface; E - leaf section. Scale bars = 1 mm (A, B); 2 mm (C, 
D); 1 mm (E). Drawn by Skye Coffey from M. Hislop 4117 
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Figure 2. Leucopogon navicularis. Scan of flowering branchlet from 
M. HislopWYl. Scale bar = 2 cm. 



Figure 3. Distribution of Leucopogon navicularis in Western Australia. 
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Phenology. Collections made in October are mostly in late bud with just a few open flowers, while 
the June collections are close to full flower but with a number of mature fruit also present. This 
suggests that, in common with some other members of Leucopogon s. str. that occur in the Geraldton 
Sandplains, flowering begins in mid to late spring and continues into the summer, presumably as long 
as soil moisture levels allow. There then follows a hiatus after which flowering resumes following the 
first significant rains of autumn. 

Etymology. The epithet is Latin for for boat-shape, a reference to the leaf shape. 

Conservation status. Recently listed as Priority One under Department of Environment and Conservation 
(DEC) Conservation Codes for Western Australian Flora. This species is currently known only from 
one small roadside population. It is however fairly close to the large Burma Road Nature Reserve and 
even closer to good-sized tracts of potential habitat on private property. In addition, there appears to 
be nothing remarkable about the habitat at the type location, so there does seem to be a reasonable 
prospect of finding more populations. 

Affinities. Within the Geraldton Sandplains the species most likely to be confused with L. navicularis 
are L. oliganthus E.Pritz. and its dubiously distinct, close relative L. cochlearifolius Strid. This 
species-pair, together with L. sp. Three Springs (M. Hislop 2504) and one or two other potentially 
distinct taxonomic entities, form a complex which is widespread in the region between the Moore 
and Arrowsmith Rivers. They have in common with L. navicularis similarly-shaped, concave leaves 
which may be glabrous or variously hairy, but never with the dense, short indumentum restricted to 
the upper surfaces, which is a characteristic of the new species. Members of the L. oliganthus complex 
can always be distinguished from L. navicularis by their very short, contracted inflorescences which 
are clustered towards the ends of short lateral branchlets (and always overtopped by the subtending 
leaves), filaments which are inserted well below the sinus of the corolla tube and in having a glabrous 
ovary. The wider affinities of this complex are problematic and the two described species, L. oliganthus 
and L. cochlearifolius , were not placed within the informal subgeneric classification proposed by 
Hislop and Chapman (2007). 

Although potential differences between species in terms of their vegetative hair characters are frequently 
unreliable in the tribe Styphelieae Bartl. generally, there is evidence (as discussed in Hislop 2009b) 
that a dense indumentum on the upper leaf surface, of the kind seen in L. navicularis , does have 
taxonomic significance. Another similar-looking taxon that shares this character is L. elegans Sond. 
subsp. psorophyllus Hislop from the south coast of Western Australia. The latter, however, has much 
longer sepals and shorter filaments (i.e. 2.9-3.8 mm long and 0.1-0.2 mm long respectively, compared 
to 1.9-2.1 mm and 0.8-1.0 mm for L. navicularis) and, being a member of the L. gracilis species 
group, a very different, laterally compressed fruit (refer to Hislop 2009b for a detailed description of 
the fruit type for this group). 

The affinities of L. navicularis are problematic. It has the same distinctive flowering pattern (described 
under Phenology above) as the members of a group of mostly unnamed taxa from the Geraldton 
Sandplains (discussed under the treatment of L. nitidus Hislop in Hislop (2011) and referred to below 
as the Northern group). Also in common with that group, the fruit is dry, narrow and with appressed 
hairs towards the base. There is a potentially significant difference, however, in regard to the fruit 
apex. Whereas in members of the Northern group the drupe apex is truncate with a narrow, sometimes 
indistinct apical rim, the fruit of L. navicularis curves gently from its widest part (about the middle) to 
the style base (Figure IB). And where L. navicularis has pedicellate flowers, members of the Northern 
group have strictly sessile flowers which are the norm for the genus. 


50 


Nuytsia Vol. 22 (2) (2012) 


Notes. One collection (i.e. M. Hislop 4118) shows abnormal growth. Some of the leaves are distorted, 
the bracts, bracteoles and sepals are often not well differentiated from each other and some flowers 
have six corolla lobes. It is not known whether this is the result of disease, genetic disorder or spray 
drift from hormonal herbicide. Measurements from this collection were not included in the above 
description. 
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Abstract 

Maslin, B.R. & Reid, J.E. Acacia bartlei (Fabaceae: Mimosoideae), anew species from near Esperance, 
Western Australia. Nuytsia 22(2): 51-56. Acacia bartlei Maslin & J.E.Reid, a new, rare species of 
Acacia Mill, related to A. redolens Maslin, is described. It is restricted to a small area north and north 
east of Esperance, Western Australia, where it grows in often waterlogged depressions. 

Introduction 

The new species described here, Acacia bartlei Maslin & J.E.Reid, is referable to Acacia Mill. sect. 
Plurinerves (Benth.) Maiden & Betche and is most closely related to A. redolens Maslin. It was first 
recognized as distinct by Maslin and McDonald (2004) who treated it as Acacia affin. redolens in 
connection with the AcaciaSearch project where it was assessed as being not highly prospective as a 
woody crop option for cultivation in the agricultural regions of southern Australia. Photographs and a 
distribution map of the species are presented in Maslin and McDonald (2004, Figure 25 & Map 52). It 
is relevant to note here that/l. bartlei is not the same species that appeared in Maslin and McDonald 
(2004) as ‘ Acacia bartleana Maslin (ms name)’; this latter taxon is now regarded as a minor variant 
of A. microbotrya Benth. (Maslin in prep.). 


Taxonomy 


Acacia bartlei Maslin & J.E.Reid, sp. nov. 

Typus. north-east of Esperance, Western Australia [precise locality withheld for conservaton reasons], 
27 June 2000, B.R. Maslin 7980 (holo: PERTH 05591570, iso. AD, CANB, K, MEL, NSW). 

Acacia affin. redolens sensu Maslin & McDonald (2004). 

Acacia sp. Burdett Road (B.R. Maslin 8218) in Council of Heads of Australasian Herbaria, Australian 
Plant Census , http://www.chah.gov.au/apc/index.html; Western Australian Herbarium, in FloraBase, 
http://florabase.dec.wa.gov.au [both accessed Nov. 2011], 
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Erect, ± rounded shrubs 1.5-2.5 m tall maturing to trees 4-7(-10) m tall, dividing at 0.5-1.8 m 
above ground level into 2 or 3 sub-straight main stems (9-20 cm dbh), the bushy crowns ± rounded 
and 2-9 m wide. Bark grey, fissured and rough or fibrous on main stems, smooth on upper branches. 
Branchlets red or light brown, terete, the obscure ribs with an overburden of translucent, often 
transversely segmented, shiny resin towards extremities, glabrous except often minutely and obscurely 
appressed-hairy within axil of phyllodes and at base of shoots that arise from within the axils. New 
shoots resinous (often vernicose), not viscid. Phyllodes patent to ascending or erect, mostly narrowly 
oblong-elliptic to narrowly oblong-oblanceolate, a few narrowly elliptic or (when very narrow) linear, 
narrowed at base, (20-)25-65(-75) mm long, (2-)3-6(-10) mm wide, straight to shallowly recurved, 
sometimes (especially when very narrow) shallowly incurved or a few shallowly sigmoid, glabrous, 
mid-green to dark green, not redolent; longitudinal nerves (2-)3-8(-9), distant, plane or slightly raised, 
resinous or not resinous and of uniform prominence or some more pronounced than the rest, secondary 
anastomosing nerves absent or infrequent; margins sometimes resinous; apex acute or obtuse, normally 
uncinate to sub-uncinate but if straight then mucro clearly excentric; pulvinus c. 1 mm long, often 
appressed-puberulous on adaxial surface. Gland situated on upper margin of phyllode at or near distal 
end of pulvinus, swollen within the lamina. Inflorescences racemose, l(-2) within axil of phyllode, 
with (1—)2—4(—6) heads per raceme; raceme axis (1—)2—8 mm long, somewhat flattened, ebracteate 
at base, terminated by a vegetative bud which sometimes grows out during anthesis; peduncles 
(2-)3-8 mm long, appressed-puberulous but hairs often obscured by resin; basal peduncular bract 
single, persistent, small (0.5 mm long); heads globular or slightly obloid, 6 mm diam. when fresh, 
4-5 mm diam. when dry, with c. 20 densely packed flowers, light golden; buds resinous and sometimes 
mealy. Bracteoles c. 0.8 mm long, spathulate, with claws narrowly linear and abruptly expanded 
into thickened, ± ovate, terminal laminae, slightly shorter and morphologically dissimilar to sepals. 
Flowers 5-merous; sepals free, membranous, 2/3—3/4 length of petals, narrowly oblong, narrowed 
towards base, sometimes very slightly expanded at their non-thickened apices; petals c. 1.5 mm long, 
glabrous. Pods linear, 20-65 mm long, 2.5-3.5 mm wide, rounded over seeds and slightly constricted 
between them, straight to shallowly curved, sometimes irregularly coiled upon dehiscence, thinly 
coriaceous to thinly crustaceous, brown, glabrous or sometimes with sparse, microscopic, appressed 
hairs. Seeds longitudinal in pods, obloid, slightly compressed, 3.5-4.5 mm long, c. 2 mm wide, dark 
brown to blackish, ± shiny; pleurogram obscure, opened towards aril; areole elongated u-shaped; 
funicle expanded into a conspicuous, folded, yellow-brown or brown (when dry), sub-shiny aril that 
partially sheaths the base of the seed. (Figure 1) 

Characteristic features. Erect shrubs or trees 1.5-7(-10) m tall. Phyllodes mostly narrowly oblong- 
elliptic to narrowly oblong-oblanceolate, (20-)25-65(-75) mm long, (2—)3—6(—10) mm wide, glabrous, 
mid-green to dark green; longitudinal nerves (2-)3-8(-9) and distant, secondary anastomosing nerves 
absent or infrequent; apex acute or sometimes obtuse, excentrically mucronate, normally sub-uncinate to 
uncinate. Racemes short (mostly 2-8 mm long), (1 -)2-4(-6)-headed; heads ± globular, small (4-5 mm 
diam. when dry), c. 20-flowered, resinous in bud. Flowers 5-merous; sepals free, 2/3—3/4 length of 
petals, narrowly oblong, narrowed towards base. Pods linear, 20-65 mm long, 2.5-3.5 mm wide, 
thin-textured, glabrous. Seeds longitudinal in pods, 3.5^1.5 mm long, c. 2 mm wide; aril conspicuous, 
yellow-brown or brown (when dry), partially sheathing base of seed. 

Selected specimens examined. WESTERN AUSTRALIA: [localities withheld for conservation reasons] 
1973, 1.B. Armitage 534 (PERTH); 21 Sep. 1933, W.E. Blackall 3034 (PERTH); 14 Aug. 1985, K. 
Bradby KLB62 (PERTH); Dec. 1987, D. Collins s.n. (PERTH: phyllodes atypically narrow); 6 Sep. 
1984, G. Craig 1579 (CANB, K, PERTH); 19 Dec. 1971, B.R. Maslin 2523 (CANB, K, MEL, NSW, 
PERTH); 27 June 2000, B.R. Maslin 7979 (PERTH); 31 Aug. 1986, B.R. Maslin 6110 (PERTH and, 
distributed in 1988 as A. redolens, B, CANB, NSW, NY); 29 Sep. 2002, W. O’Sullivan WOS 1894 
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PERTH 05591570 



/t j- JT #ero( 

DETERM IN AVIT: B. !.E. Reid' '^'''Ao'^ 

Western Australian Herbarium (PERTH) 


Acacia off. rcdolens 
Mimosaceae 

Trees 6-10 m tall, trunk dividing at c. 1 m into 2 main stems, 
stems and branches sub-straight, crown dense and spreading. 
Wood quite hard, much sapwood, little pale grey-brown 
heartwood. Bark thin. Buds conspicuously farinose. Phyllodes 
mid- to dark green, nerves farinose, not redolent. Heads light 
golden, Tew at anthesis. 

!n waterlogged clay in depression and on adjacent low grey 
sandy rise (sand over clay). 

Frequency: about 10 plants along roadverge. No evidence of 
suckering. 


Loc.: NE of Esperance 


Dups. to 

PERTH 05591570 


Figure 1. Holotype of Acacia bartlei (B.R. Maslin 7980) with precise locality obfuscated, scale bar = 5 cm. 





54 


Nuytsia Vol. 22 (2) (2012) 


(PERTH) and 19 Mar. 2003, W. O’Sullivan WOS 2017 (PERTH); 19 Mar. 2003, W. O’Sullivan WOS 
2018 (PERTH); 24 Sep. 1998, C.D. Turley 8/998 (AD, MEL, PERTH). 

Distribution. An uncommon species confined to the south coast of Western Australia in the vicinity 
of Esperance ( c. 600 km due SE of Perth). It occurs in a few scattered localities between Salmon 
Gums and Scaddan, extending eastwards for about 50 km to the vicinity of Kau Rock, Mt Ney, Mt 
Burdett and Wittenoom Hills. The species is relatively common where it occurs but does not form 
dense stands. It is found in small, localised populations within a flat or gently undulating landscape, 
much of which has been extensively cleared for agriculture. 

Habitat. Grows in often waterlogged depressions in brown or grey, sandy loam or clay-loam or in 
grey sand over clay adjacent to these depressions; field observations suggest that it may tolerate low 
to moderate levels of salinity. Commonly found in association with Eucalyptus occidentalis (Flat- 
topped Yate). 

Phenology. Herbarium specimens show flowering as occurring from late June to mid-October with the 
main flush between late August and late September. Specimens with mature seed have been collected 
from early to mid-December. Plants produce reasonable quantities of seed. 

Conservation status. Acacia bartlei is listed as a Priority Three species according to the Department 
of Environment and Conservation’s Conservation Codes for Western Australian Flora by Smith (2012) 
under its former phrase name Acacia sp. Burdett Road (B.R. Maslin 8218). 

Etymology. It is with much pleasure that we are able to name this new species for John Bartle, Manager, 
Revegetation Systems Unit of the Department of Environment and Conservation. For more than a decade 
John has devoted his unbounded energy to research aimed at exploring the native flora’s potential to be 
developed into new large-scale perennial crops that can limit the damage caused by dryland salinity, 
improve flora conservation and benefit the rural economy (e.g. Bartle et al. 2008). He has also in very 
practical ways strongly supported some of the first author’s work involving Acacia. 

Suggested common name. Bartle’s wattle. 

Variation. The phyllodes of A. bartlei are somewhat variable in width. Normally they are 3-6 mm 
wide, but a variant with consistently narrow phyllodes (2 mm wide) occurs in the vicinity of Circle 
Valley, south of Salmon Gums (e.g. D. Collins s.n.), and some specimens possess a few phyllodes 
which are atypically wide (to 10 mm) (e.g. B.R. Maslin 8217). 

Affinities. Acacia bartlei is referable to Acacia sect. Plurinerves a diverse and probably artificial group 
of about 212 species (Maslin 2001) characterized by having plurinerved phyllodes and globular heads 
in racemes or simple within the axil of the phyllodes. 

The new species is most closely related to A. redolens which has a similar phyllode nervature, 
inflorescences and carpological features. Both species are found in near-coastal areas of southern 
Western Australia but are allopatric with A. bartlei occurring near Esperance and A. redolens occurring 
150 km to the west in the Ravensthorpe-Newdgate-Ongerup area. Morphologically the two species 
are most readily distinguished by their growth form and phyllode characters (Table 1). Acacia redolens 
typically occurs as prostrate, domed shrubs 0.5-1.5(-2) m tall and spreading to 5 m or more across; 
rare individuals are erect shrubs to 3(-4) m tall, the tallest of which are found in the lower reaches of 
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Table 1. Principal characters distinguishing Acacia bartlei from its closest relative, A. redolens. 


Characters 

Acacia redolens 

Acacia bartlei 

Habit 

Normally prostrate, domed shrubs 0.5-1.5 
(-2) m tall and spreading to 5 m or more 
across, rarely erect shrubs 3(—4) m tall 

Erect shrubs or trees 1.5—7(—10) m tall, 
never prostrate 

Phyllodes 

Width (mm) 

(2-)5-10(-20) 

(2-)3-6(—10) 

Curvature 

Straight to shallowly incurved (never 
shallowly recurved) 

Straightto shallowly recurved, sometimes 
(when very narrow) shallowly incurved 
or shallowly sigmoid 

Colour 

Grey-green to glaucous 

Mid-green to dark green 

Scent 

Vanilla-scented (sometimes not or scarcely 
evident on dried specimens) 

Not vanilla-scented 

Apices 

Distribution 

Straight, rounded to obtuse with mucro 
(when present) centric 

Ravensthorpe - Newdgate west to Pingrup 
- Ongerup 

Uncinate to sub-uncinate or if straight 
the mucro clearly excentric 

Near Esperance 


the Fitzgerald River about 70 km due south-east of Ravensthorpe. Plants of A. bartlei on the other hand 
are always erect (never domed or prostrate) and mature to trees 4-7(-l 0) m in height. The phyllodes of 
A. redolens are distinctively vanilla-scented (best assessed in fresh material), are grey-green to glaucous 
in colour and have rounded to obtuse, straight apices which sometimes possess an insignificant, centric 
mucro. They are normally 5-10 mm wide but a rare variant with narrow phyllodes (2-3 mm wide) 
occurs near Pingrup (45 km north of Ongerup). The phyllodes of A. bartlei are not vanilla-scented, 
are mid-green to dark green in colour and their apices are normally uncinate to sub-uncinate but if 
straight the small but obvious mucro is clearly excentric. Furthermore, the phyllodes of A. bartlei are 
normally 3-6 mm wide and unlike A. redolens are sometimes shallowly recurved. 

Acacia bartlei was included within Cowan and Maslin’s (2001) Flora of Australia circumscription of 
A. redolens where it was noted as being characterized by narrow, ± uncinate phyllodes and arborescent 
stature, and occurring in the Scaddan-Salmon Gums-Kau Rock area. 

Notes. Judging from field observations it is suspected that A. bartlei is a relatively long-lived species 
(perhaps more than 20 years) and although its growth rate in nature is unknown, plantation trials 
showed the best performing plants averaged about 1-1.5 m in height within ten months of planting. 
It seemingly regenerates from seed and is apparently resistant to locust attack. The wood is relatively 
hard with a mean basic density of 782 kg/m 3 (sampled from young and adolescent plants). These data 
are taken from Maslin and McDonald (2004). 

References 

Bartle J.R., Bennell, M., Hobbs, T. & Huxtable, D. (2008). New woody crops and industries for the wheatbelt of southern 
Australia. In. Proceedings of the Second International Salinity Forum, Adelaide Convention Centre, March 2008 
Cowan, R.S. & Maslin, B.R. (2001). Acacia redolens. In. Orchard, A.E. & Wilson, A. J.G. (eds.) Flora of Australia. Vol. 1 IB, 
Mimosaceae. p. 44 (Australian Biological Resources Study: Canberra & CSIRO Publishing: Melbourne.) 





56 


Nuytsm Vol. 22 (2) (2012) 


Maslin, B.R. (2001). Introduction to Acacia. In: Orchard, A.E. and Wilson, A. J.G. (eds ) Flora of Australia. Vol. 11 A, Mimosaceae. 

pp. 3-13 (Australian Biological Resources Study: Canberra & CSIRO Publishing: Melbourne.) 

Maslin, B.R. & McDonald, M.W. (2004). AcaciaSearch: evaluation of Acacia as a woody crop option for southern Australia. 

pp. 166-168 (Rural Industries Research and Development Corporation: Canberra.) 

Smith, M.G. (2012). Declared Rare and Priority Flora List for Western Australia. (Department of Environment and Conservation: 
Kensington, WA.) 


Nuytsia 

The journal of the Western Australian Herbarium 

22(2): 57-74 

Published online 28 May 2012 


Five new species and records of Inocybe (Agaricales) from 
temperate and tropical Australia 


Neale L. Rougher 1 , P. Brandon Matheny 2 and Genevieve M. Gates 3 ’ 4 


'Department of Environment and Conservation, 

Locked Bag 104, Bentley Delivery Centre, Western Australia 6983 
2 Department of Ecology and Evolutionary Biology, 332 Hesler, University of Tennessee, Knoxville, TN 37996-1610 USA 
3 School of Agricultural Science, University of Tasmania, 

Private Bag 54, Hobart, Tasmania 7001 
4 School of Plant Science, University of Tasmania, 

Private Bag 55, Hobart, Tasmania 7001 
'Corresponding author, email: Neale.Bougher@dec.wa.gov.au 


Abstract 

Bougher, N.L., Matheny, P.B. & Gates, G.M. Five new species and records of Inocybe (Agaricales) 
from temperate and tropical Australia. Nuytsia 22(2): 57-74 (2012). Five species of Inocybe (Fr.) Fr. 
are documented from Australia, four from southern temperate regions and one from the northern 
tropics. Inocybe emergens (Cleland) Grgur., previously known only from the type collection in 
South Australia, is reported for the first time from south-west Western Australia. Inocybe fulvilubrica 
Matheny, Bougher & G. Gates and I. redolens Matheny, Bougher & G.Gates are both described from 
Western Australia and Tasmania. Inocybe fulvilubrica has nodulose spores, a yellowish brown pileus 
that may be viscid or greasy and bears patches of white velar material, and a white pruinose stipe 
with a marginate bulb. Inocybe redolens is distinguished by the combination of nodulose spores, a 
squamulose disc, lack of caulocystidia, and an odour of Pelargonium. Inocybe sinuospora Matheny & 
Bougher known only from southwest Western Australia, has distinctive oblong-angular spores with a 
sinuous outline. Inocybe torresiae Matheny, Bougher & M.D.Barrett is a tropical species with nodulose 
spores described from forests in northern Western Australia and Queensland. It is distinguished by its 
truncate or sessile hymenial cystidia, presence of caulocystidia, and sweet or citrine odour. 

Introduction 

The ectomycorrhizal genus Inocybe (Fr.) Fr. (Inocybaceae, Agaricales) occurs throughout most 
climatic and vegetation regions of Australia. This is indicated by the overall data accompanying 
several hundred voucher collections of Inocybe held in Australian herbaria. However, the scope 
of diversity for the genus in Australia is unknown because the identity of most of these herbarium 
collections remains undetermined, and many regions of Australia are poorly sampled. Currently, 
only 14 species of Australian Inocybe are accepted. A recent evaluation of Australian type collections 
classified in Inocybe accepted 12 species of Inocybe together with five species of the closely related 
genus Auritella (Matheny & Bougher 2010). More recently, two additional species of Inocybe have 
been documented: Inocybe curvipes P. Karst, and I. rufuloides Bon., both associated with exotic plants 
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introduced into Australia (Bougher & Matheny 2011). However, there is a much greater diversity of 
Inocybe in Australia. This contention is supported by recent preliminary morphological examinations 
and molecular phylogenetic analyses (Matheny et al. 2009; current authors’ unpublished data). 

All Australian species of Inocybe accepted so far are recorded from southern temperate Australia 
where the majority of Australia’s larger fungi in general have been described. This paper contributes 
to monographic studies of the family Inocybaceae in Australia by reporting four species of Inocybe 
from southern temperate regions and one species from northern tropical regions of Australia. 

Methods 

Fresh fruit bodies collected from the field were described following colour notations of Munsell Soil 
Color Charts (1954), Ridgway (1912), or Kornerup and Wanscher (1967) and then air-dried for later 
examination. The number of lamellae that reach the stipe is indicated by ‘L’. Hand sections for microscopic 
observations were mounted in 3% KOH and in 1% Congo Red. Microscopic characters were drawn 
with a Nikon drawing tube system. Application of the terms velipellis, caulocystidia, paracystidia, 
cauloparacystidia, and caulocystidioid cells follows Kuyper (1986). Spore measurements include the 
hilar appendix and nodules. Outlier measurements, i.e., those that fall within 5% of the smallest and 
largest measurements, are indicated in parentheses. The number of nodules per spore was estimated by 
counting nodules through all possible planes of view (Matheny & Kropp 2001). 

DNA sequences of the internal transcribed spacer regions (ITS), the 5’ end of the nuclear large subunit 
ribosomal RNA region (nLSU), and the most variable region of rpb2 , which encodes the second largest 
subunit of RNA polymerase II, were produced following protocols outlined in Judge et al. (2009) and 
Matheny (2005). Sixteen new sequences (accession numbers JQ085922-JQ085937) have been deposited 
at GenBank. The new sequences were used as queries of the NCBI nucleotide sequence database using 
the BLASTn search algorithm. 


Taxonomic description 

Inocybe emergens (Cleland) Grgur., Larger Fungi of South Australia : 192 (1997). Astrosporina 
emergens Cleland, Trans. Roy. Soc. S. Australia. 57: 192 (1933). Type'. Kinchina, South Australia, 8 
June 1925, J.B. Clelands.n. (holo : AD 40426). 

Pileus 10-30 mm diam., plano-convex to plane or applanate; umbo absent; margin inrolled when 
young, becoming decurved, arching slightly upwards with age; surface dry but at times with much 
adhering soil, finely fibrillose to felty, especially the inrolled margin when young, at times with whitish 
scattered mouldy patches of velipellis material that may be heavy particularly when young, foxy brown 
(6D7-6E7) or near ‘Amber Brown’, ‘Hazel’, or ‘Cinnamon-Brown’ to pale brown (5B4) or various 
shades thereof, lighter or almost whitish where densely covered with veil material, the inrolled margin 
when young almost white; context pallid, not changing colour where bruised. Lamellae adnexed, close 
with numerous tiers of lamellulae, white when young becoming gray-brown (5C4) to pale brown (near 
6D6); edges pallid or concolorous, fimbriate or at times indistinctly so, up to 5 mm deep. Stipe 21-25 
x 5-6 mm, even, terete, the base swollen or with a weak marginate bulb that may be covered with 
soil or sand, relatively robust in relation to the pileus, upper part noticeably pruinose, overall with 
a silky-fibrillose appearance, glabrescent, in age not so evidently pruinose, white to pale yellow but 
dulling with age ; cortina not observed; context solid, white. Odour none. Taste not recorded. 
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Basidiospores 8.0—11 0(—13.0) x 5.5-7.0(-7.5) pm, mean 9.9 x 6.3 pm, Q: 1.33-1.75(—1.96), Q mean 
1.57 (n=42/4), oblong-angular, at times angular-subphaseoliformto subtrapeziform, often with a ventral 
concave depression, usually with 8-11 low, obtusely conical nodules or merely weak corners, often with 
a distinct apical nodule, yellowish brown in KOH. Basidia 32-40 x 9-10 pm, clavate, 4-sterigmate, 
occasionally 2-sterigmate, hyaline. Bleurocystidia 40-75 x 11-21 pm, utriform to fusiform, at times 
subclavate, subcylindric, or broadly fusiform less often saccate, the apices well-rounded to obtuse 
and crystalliferous, with a basal pedicel, mostly thick-walled, the walls 1.5-4.0 pm thick, but on 
occasion only up to 1.5 pm thick apically, hyaline to pale yellow in KOH, frequent but not so in some 
collections (as in E5551 and the type). Cheilocystidia 27-75 x 8-20 pm, similar to pleurocystidia, at 
times with swollen or indistinctly subcapitate apices, thick- or thin- walled, sometimes partly or entirely 
with brown cytoplasm, mixed with clavate, thin-walled, hyaline paracystidia. Stipitipellis composed 
of caulocystidia mixed with clusters of cauloparacystidia descending the entire length of the stipe; 
caulocystidia similar to cheilocystidia, at times with swollen or subcapitate apices (typically lacking 
crystals), occasionally irregular in shape, thick-walled, rarely thin-walled (as inE6631). Pileipellis with 
a superficial interwoven layer of hyaline, smooth, narrowly cylindric, 3-8 pm wide velipellis hyphae; 
subcutis of repent hyphae, ochraceous brown or ‘Ochraceous-Tawny’ pigmented in mass, the hyphae 
cylindric, to 15 pm wide, encrusted. Clamp connections present in all tissues. (Figures 1, 2) 

Other specimens examined, [arranged chronologically] WESTERNAUSTRALIA: 39.7km S ofDongara, 
on sandy soil, 15 June 1989, B. £>e//E645, OKM23943 (PERTH 07548257); HigginsonRd, site 17, 
20 km N of Kelleberrin, on ungrazed ground under Gastrolohium and Eucalyptus salmonophloia , 15 
June 1995, N.L. Bougher E5458 (PERTH 07709943); Higginson Rd, site 17,20 km N of Kelleberrin, 
on ground under Allocasuarina and Acacia, 15 June 1995, W. Dunstan & I. Tommerup E5462 (PERTH 
07710062); HigginsonRd, Hilltop site 17B, 16kmalongBencubbin-KellerberrinRd,NofKellerberrin, 



Figure 1. Basidiomes of Inocybe emergens. A - PERTH 07709943; 
B - PERTH 08320462. 
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Figure 2. Micromorphology of Inocybe emergens. (All PERTH 07659903 except A). A - spores (PERTH 08320365); B - 
caulocy stidium and caulocy stidioid hairs from near the stipe apex; C - pleurocy stidia; D - spores; E - basidium; F - cheilocy stidia. 
Scale bars = 10 pm (longer bar for spores only). 
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undQt Allocasuarina campestris md Acacia sp., 5 July 1995,/. Tommerup E5531 (PERTH 07605323); 
Higginson Rd, Hilltop site 17A & B, 16 km along Bencubbin-Kellerberrin Rd, N of Kellerberrin, 
under Eucalyptus wandoo and Allocasuarina campestris , 19 July 1995, W. Dunstan E5551 (PERTH 
07608144); site 18,31 km along Bencubbin-Kellerberrin Rd, north of Kellerberrin, under Eucalyptus 
salmonophloia , 20 July 1995, I. Tommerup E5555 (PERTH 07608136); Vinegar Well, off Barber Rd, 
Kunjin, 20 km W of Corrigin, in litter on ground under Eucalyptus loxophleba and Acacia acuminata 
in an open woodland, lJuly 1999, J. Catchpole, I. Tommerup & N.L. Bougher E6203 (PERTH 
07659903) (JQ085935-ITS, EU569837-rpZ>7, EU569838-nLSU); Valema Fann, Paddock 51, Grylls 
Rd, Corrigin Shire, on ground with moss under Melaleuca spicigera, M. uncinata and Leptospermum 
erubescens , 12 July 1999, J. Catchpole, I. Tommerup, S. Bolsenbroek & N.L. Bougher E6250 (PERTH 
07658664); Vinegar Well, off Barber Rd, Kunjin, 20 km W of Corrigin, scattered on ground under 
Acacia acuminata , 19 July 2000, N.L. Bougher & I. Tommerup E6631 (PERTH 07674325); Dryandra 
State Forest, fungi survey site 5, under Corymbia calophylla in a low woodland over low heath 
including Gastrolobium microcarpa and Hypocalymma angustifolium, 30 May 1992, Australian Plant 
Pathology Society DRYANDRA7 (PERTH 2342626); Two Peoples Bay Nature Reserve, Rocky Point 
Track, under Melaleuca thymoides, Agonis flexuosa, Spyridium globulosum and Westringia, 28 May 
1992, K. Syme KS 539/92A (PERTH 05429684) (note this material is heterogeneous); Vinegar Well, 
off Barber Rd, Kunjin, 20 km W of Corrigin, occurring in sand as single fruit bodies, often buried, 
under Allocasuarina sp., 27 July 2011, P.B. Matheny PBM 3687 (PERTH 08318980, TENN066554); 
old dismantled Kunjin railway, about 14 km west of Corrigin, solitary near planted eucalypts and 
Allocasuarina bushes, 26 July 2011, N.L. Bougher 00878 (PERTH 08320527); Corrigin wildflower 
drive, 5 km west of Corrigin, scattered singly in Allocasuarina campestris thicket, 27 July 2011, N.L. 
Bougher 00884 (PERTH 08320462); Vinegar Well, off Barber Rd, Kunjin, 20 km west of Corrigin, 
scattered singly in open woodland of Eucalyptus kondininensis and Acacia acuminata, 27 July 2011, 
N.L. Bougher 00893 (PERTH 08320365); Vinegar Well, off Barber Rd, Kunjin, 20 km W of Corrigin, 
scattered singly near Acacia acuminata and Allocasuarina huegeliana, 27 July 2011, N.L. Bougher 
00896 (PERTH 08320349). 

Distribution and habitat. In various habitats supporting diverse vegetation containing Allocasuarina 
(Casuarinaceae), Acacia and Gastrolobium (Fabaceae), species of Eucalyptus , Corymbia , Melaleuca , 
Leptospermum , Hypocalymma and Agonis (Myrtaceae), and Spyridium (Rhamnaceae). Common in 
the wheatbelt region of south-west Australia and recorded along the southern coast east of Albany. 
The type is from South Australia, but I. emergens has not been reported in southeastern Australia. 
Fruiting June and July in the Western Australian wheatbelt, May along the southern coast, June in 
South Australia. 

Notes. Inocybe emergens is recognised microscopically by the predominantly angular spore outline 
with 7-11 indistinct nodules and a ventral concave depression. In some collections a low proportion 
of spores have more prominent obtuse nodules. Caulocystidia can be found the entire length of the 
stipe and characteristically include some with swollen or subcapitate apices. This latter feature is also 
found in I. sinuospora Matheny & Bougher (described below), which is closely related and sometimes 
occurs at the same location as I. emergens. 

In the field, the pileus colour of I. emergens varies from orange-brown to pale brown, at times with 
conspicuous patches of an appressed, thin, white velipellis. The degree of the development of the 
velipellis influences the overall pileus colour. The stipe is conspicuously pruinose (at least in younger 
specimens) along its entire length, and is generally robust with a swollen or indistinctly marginate 
basal bulb. Many collections of I. emergens feature squat fruit bodies where the stipe length rarely 
exceeds the pileus diameter. 
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Western Australian material corresponds well microscopically with the type of I. emergens , originally 
described by Cleland from South Australia (Matheny & Bougher 2010). Spore dimensions of most 
western collections tend to be somewhat larger than the type but do overlap in size. Cleland (1933) 
originally described the pileus as ‘pallido-luteus’, which could be construed from material with a 
prominent velipellis, but we did not observe superficial velipellar hyphae in our examination of the 
type. All other gross morphological features described by Cleland are consistent with collections 
documented here. 

Attention should be drawn to PERTH 07709943, collected under Gastrolobium and Eucalyptus in 
Western Australia. Many specimens of this collection have a very well developed velipellis, but differ 
from others by many spores with more numerous (10-14) nodules with occasional spores similar to 
I. emergens. At present, we are unsure whether this collection represents a distinct taxon. Note also 
should be made of PERTH 05429684, which contains a heterogeneous mixture of a smooth-spored 
species and specimens of I. emergens. At least one undescribed smooth-spored species resembles 
I. emergens in the field, so care should be made when assembling a collection. A thorough molecular 
genetic analysis of collections that correspond to I. emergens has not yet been performed. However, 
we recognize the species based primarily on morphological criteria at present. 

Inocybe fulvilubrica Matheny, Bougher & G.Gates, sp. nov. 

Typus. Kermandie Falls, Lower Track, Tasmania, gregarious to scattered singly on soil along track in 
wet sclerophyll forest under Eucalyptus, Acacia dealbata , Pomaderris apetala, 9 May 2010, G. Gates 
& P.B. Matheny PBM3352 (holo: TENN 065756; iso: PERTH 08309051); JQ085922-nLSU. 

Mycobank. MB 564189. 

Pileus 15—40 mm diam., parabolic or conical when young, expanding to plano-convex, at times 
campanulate, when expanded often with an obtuse umbo; margin incurved when young, later decurved 
or uplifted and undulating in age; surface soapy-lubricous when wet otherwise with a dry texture; 
velipellis present as scattered white mouldy patches or absent in age or absent altogether; disc smooth 
and unbroken, radially appressed-fibrillose or at most weakly rimulose towards the margin, at times 
torn, generally with an aspect and colour like I. mixtilis or I. praetervisa (two temperate Northern 
Hemisphere species), yellowish brown (10YR 5/6—5/4) or brownish yellow (10YR 6/6—5/6), in age 
with shades of brown (10YR 5/3), at times light olive-brown or isabelline (2.5Y 5/6) towards the 
margin, overall fulvous or ‘Clay Color’ to ‘Buckthorn Brown’; context pallid, not changing colour 
where bruised. Lamellae adnexed or sinuate to subfree, moderately close to close, about 30-40 L, with 
several tiers of lamellulae, pale yellow (5Y 7/4), pale olive (5Y 6/4), or very pale brown (10YR 7/3) 
to pale brown and eventually brown (10YR 6/3—5/3) or with olivaceous tints (5Y 5/6) in age, narrow 
to medium, up to 4 mm broad; edges pallid and indistinctly fimbriate. Stipe 20-45 x 3-7 mm at the 
apex, terete or compressed, even down to the marginately bulbous base which is 5-9 mm wide, white 
but with a pale buff or yellow undertone in age; surface densely pruinose and densely so (Tasmanian 
collections) or less dense (Western Australian collections) along the entire length with a silky-satiny 
appearance; context solid, white or pallid. Odour not remarkable (Tasmanian collections) or weakly 
spermatic (Western Australian collections). Taste none. 

Basidiospores (7-)7.5-10 x (5-) 5.5-7.0(-7.5) pm, mean 8.3 x 5.8 pm, Q: 1.24-1.72, Q mean 1.46 
(n=30/l), coarsely gibbous, not stellate, with numerous (12-15) conical distinct nodules, at times with 
a single wedge-shaped nodule up to 3.5 pm high, yellowish brown in KOH. Basidia 22-31 x 7-10 pm, 
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clavate, 4-sterigmate, hyaline. Pleurocystidia 54-72 x 14-20 jam, mostly slenderly fusiform but at times 
lageniform, very thick-walled, the walls 4.0-6.0 pm thick, pale yellow; apices obtuse, crystalliferous. 
Cheilocystidia 40-60 x 13-18 pm, cylindric to fusiform or slenderly lageniform with obtuse apex up to 
12 pm wide; walls up to 5 pm thick including at apex. Stipitipellis with caulocystidia along the entire 
length of the stipe but sometimes less abundant below apex of stipe, similar to pleurocystidia but often 
lageniform, scattered in association with dense clusters of broadly clavate or pyriform, thin-walled 
and hyaline cauloparacystidia. Pileipellis a superficial epicutis of mostly repent, cylindric and smooth 
hyphae 3-8 pm diam. with a subpellis consisting of a yellowish brown pigmented layer of cylindric 
and encrusted hyphae up to 18 pm diam. Clamp connections present in all tissues. (Figures 3, 4) 

Other specimens examined, [arranged chronologically] TASMANIA: Mt Field National Park, on 
soil in wet sclerophyll forest under Eucalyptus regnans , Acacia , Pomaderris , 8 June 2009, G. Gates, 
D. Ratkowsky, & P.B. Matheny PBM3218 (TENN 065760) (JQ085923-nLSU); Cuckoo Falls, near 
Scottsdale, on soil in wet sclerophyll under Acacia, Pomaderris , Eucalyptus , 24 May 2010, P.B. 
MathenyVBmm (TENN 065755) (JQ085924-ITS, JQ085925-nLSU);MtField National Park, track 
to Lady Barron Falls, scattered singly on soil in dry sclerophyll under Eucalyptus obliqua , Acacia , 
1 June 2010, G. Gates & P.B. Matheny PBM3435 (TENN 065758) (JQ085926-ITS, JQ085927- 
nLSU); same locality as previous, 1 June 2010, G. Gates & P.B. Matheny PBM3436) (TENN 
065757); Mt Field National Park, on track to Lady Barron Falls, scattered singly in wet sclerophyll 
under Nothofagus, Acacia , Pomaderris , Eucalyptus regnans , 1 June 2010, G. Gates & P.B. Matheny 
PBM3440 (TENN 065759) (JQ085928-ITS, JQ085929-nLSU, JQ085930-rpZ>2); Myrtle Gully, 9 
Nov. 2000, G. Gates & D. Ratkowsky Gates I 3a (TENN 065761, HO 563719) (JQ085931-nLSU). 
WESTERN AUSTRALIA: Walpole-Nomalup National Park, scattered to gregarious, solitary or in 



Figure 3. Basidiomes of Inocybe fulvilubrica. A - HO 563719; B & C - PERTH 
08320640. 
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Figure 4. Micromorphology of Inocybe fulvilubrica (All PERTH 07651708 except A). A - spores (TENN 065756); 
B - pleurocystidia; C - cheilocystidia; D - spores. Scale bars = 10 pm (longer bar for spores only). 


pairs, on sandy soil under Eucalyptus patens near track in disturbed Karri-Marri forest, 25 June 2001, 
N.L. Bougher E6776, PBM2134 (PERTH 07651708) (JQ085932-ITS, EU569849-r/?Z>2, EU569848- 
rpbl , EU569850-nLSET); Jarrahdale Rd, 8 km west of Albany Highway, solitary amid litter under 
Eucalyptus marginata and Corymbia calophylla in Jarrah-Marri forest, 25 July 2011, N.L. Bougher 
00867 (PERTH 08320640). 

Distribution and habitat. On soil in wet and dry sclerophyll forest in Tasmania and south-west Western 
Australia in association with Eucalyptus, Corymbia, Acacia and/or Pomaderris. Fruiting May-July. 

Etymology. From the Latin fulvus (tawny, yellowish brown) referring to the colour of the pileus, and 
lubricus (smooth, slippery) referring to the soapy-lubricous pileus surface when wet. 

Notes. Inocybe fulvilubrica is distinguished by its yellowish brown pileus which is soapy-lubricous when 
wet or bearing patches of a white velipellis, white pruinose stipe with a marginate bulb, and coarsely 
nodulose spores often including a single wedge-shaped nodule. The above is a composite description 
from multiple collections confirmed as conspecific by DNA sequence analysis. Initially, two taxa were 
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thought to be involved: one with a distinct lubricous pileus without a velipellis, and a second taxon 
with a drier pileus and presence of conspicuous white mouldy patches of veil material. However, DNA 
sequences of these collections are virtually identical, with minor divergence in Western Australian 
material (lubricous, smooth pileus). Collection TENN 065759 from Tasmania differs slightly (3-4 
bp at nLSU and rpb2 loci, respectively) from one of the two Western Australian collections (PERTH 
07651708). However, microscopic examination of the pileipellis of the latter collection reveals presence 
of superficial velipellis hyphae. Among Tasmanian collections, presence/absence of the velar remnants 
on the pileus is highly variable, as also appears to be the case in I. emergens (see above). 

The ITS region is heterogeneous in several of the Tasmanian collections sampled to date, which 
precludes direct sequencing of this gene region from these materials. We were able to produce a partial 
ITS sequence (including the 5.8S and ITS2 region) for PERTH 07651708 and the entire ITS region 
for TENN 065755 and TENN 065759. 

Inocybe fulvilubrica closely resembles a second brown to yellowish brown-capped species observed in 
Tasmania and south-west Western Australia (e.g. PBM 3217). However, this species is nested within 
the north temperate I. praetervisa complex and is yet to be described. This latter species appears to be 
distinguished by its somewhat more robust size (pileus 35-45 mm across; stipe 55-60 mm x 5-10 mm 
wide) and a dense accumulation of white fibrils just above the stipe base. Inocybe fulvilubrica is allied 
with at least seven other nodulose-spored species of Inocybe from eastern Australia and New Zealand, 
all of which are characterized by an entirely or almost entirely pruinose stipe, including I. amygdalina 
(E.Horak) Garrido, which we have confirmed from Australia (current authors’ unpublished data). Data 
from Matheny et al. (2009) indicate I. fulvilubrica might be part of a larger consortium of species 
including temperate and neotropical taxa with entirely pruinose stipes and nodulose spores. 

Inocybe redolens Matheny, Bougher & G.Gates, sp. nov. 

Typus. Lake Beedelup, 22 km west of Pemberton, walk-through tree trail near Karri Valley Resort, 
Western Australia, one clustered pair in soil in forest dominated by Eucalyptus diversicolor , 18 August 
2001, P.B. Matheny E7034, PBM2185 (, holo: PERTH 07676654); JQ085933-ITS, EU600843-rp67, 
EU600844-nLSU. 

Mycobank. MB 564190. 

Pileus 7-12 mm diam., conical to obtusely so; margin decurved; umbo absent; surface dry with small 
appressed fibrillose squamules around the centre and towards the margin, the edge of the margin 
fibrillose; colour dark brown (10YR 3/3), or ‘Bister’ to ‘Mummy Brown’ at the centre, shading to 
(dark) yellowish brown or umbrinous, ‘Snuff Brown’or ‘Prout’s Brown’ towards the margin; context 
pallid, thin, about 1 mm thick. Lamellae narrowly adnate to adnexed, ventricose, moderately close, 
about 30 L with several tiers of lamellulae, light grey to pale brown, the edges pallid, fimbriate. Stipe 
15-20 x 1.5-3.0 mm at apex, terete, even, with a slightly swollen base, up to 3.0 mm wide, the entire 
surface overlain with a pallid, silky-fibrillose superficial layer; apex faintly pruinose; base densely 
covered with pallid fibrils; ground colour light brown to pink or reddish yellow (7.5 YR 6/4-7/4-7/6) 
‘Avellaneous’ to ‘Light Pinkish Cinnamon’; context with light dull pinkish tinge to the cortex, the 
interior pallid, solid; cortina fugacious. Odour of Pelargonium. Taste not recorded. 

Basidiospores { 7.0-)7.5-9.0 x 5.5-7.5(-8.5) pm, mean 8.0 x 5.8 pm, Q: 1.12-1.65, Q mean 1.39 (n = 
30/1), nodulose with mostly 12-14 moderately-sized hemispheric or obtusely conical nodules around 
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Figure 6. Micromorphology of Inocybe redolens (PERTH 07676654). A - basidium; B - spores; C - cheilocystidia; D - 
paracystidia; E - pleurocystidia. Scale bars = 10 pm (longer bar for spores only). 
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an elliptic outline, yellowish-brown in KOH. Basidia 30-32 x 8-10 pm, clavate, 4-sterigmate, hyaline. 
Pleurocystidia 63-73 x 14-15 pm, more or less cylindric to narrowly utriform; pedicel long and slender; 
apices at times swollen or indistinctly subcapitate, crystalliferous; walls 1.5-2.5 pm thick. Cheilocystidia 
55-70 x 12-14 pm, similar to pleurocystidia, at times intermediate in size and shape, crowded and 
mixed with abundant paracystidia. Stipitipellis lacking caulocystidia but caulocystidioid cells present 
and restricted to the apex, these similar to cheilocystidia but cauloparacystidia not observed; vesture 
hyphae present below, these thin-walled and denser towards the lower part of the stipe. Pileipellis a 
cutis of brown (in KOH) hyphae 6-9 pm wide; hyphae mainly thin-walled but some with walls up to 
1 pm thick and minutely encrusted. Clamp connections present in all tissues. (Figures 5, 6) 

Distribution and habitat. On soil in Karri forest under Eucalyptus diversicolor and Corymbia calophytia 
in southwest Western Australia, and in mixed forest of Eucalyptus , Melaleuca , Nothofagus , and 
Phyllocladus in Tasmania. Fruiting August to November. 

Other specimen examined. TASMANIA: Mount Mangana, Bruny Island, on soil in mixed forest of 
Eucalyptus , Melaleuca , Nothofagus , and Phyllocladus, 15 Nov. 2001, G. Gates & D. Ratkowsky 118 
(HO 563720) (JQ085934-nLSU). 

Etymology. The specific epithet is from the Latin redolens meaning fragrant. 

Notes. Inocybe redolens is distinguished by its Pelargonium- like odour, which is noticeable without 
needing to crush the flesh. The ellipsoid and gibbous spores and the dark brown to brown squamulose 
disc are other distinctive features. Some other species of Inocybe , particularly from Europe, have 
been described with a Pelargonium-\ikQ odour. Kuyper (1986) refers to 11 species that may exhibit 
the odour out of 93 in his European monograph. This Australian species, together with I. cerasphora 
Singer from temperate SouthAmerica, is phylogenetically related to the/, lanuginosa (B ul 1.) P. Kumm. 
group (Matheny et al. 2009). Only two collections of I. redolens are known to date. Therefore it is not 
known if this species is widely distributed throughout temperate Australia. Seven base-pair positions, 
three of which are polymorphic, differ at the nLSU locus between Tasmanian and Western Australian 
collections of I. redolens. We do not consider this difference to warrant separation of the collections 
at the species level at this time due to lack of sufficient taxon sampling. 

Inocybe sinuospora Matheny & Bougher, sp. nov. 

Typus. Higginson Road, Hilltop site (17A/B), 16 km north of Kellerberrin along Bencubbin-Kellerberrin 
Road, Western Australia, scattered on ground under Allocasuarina, 29 June 1998, 1. Tommerup E5980 
(holo: PERTH 07606532); JQ085936-ITS, EU600860-rpZ>7, EU600861-nLSU. 

My cobank. MB 564191. 

Pileus 10-30 mm diam., broadly convex to plano-convex even when relatively young, soon plane; 
margin decurved to straight; disc at times with a small obtuse umbo; surface dry but at times with 
adhering grains of sand, a velipellis occasionally present over the disc, the surface fibrillose but 
not coarsely so; colour fulvous or brownish yellow to dull yellow-brown or ‘Buckthorn Brown’to 
cinnamon-brown (near 6D6-6D5) or a mixture of these shades, in age dark yellowish brown or 
‘Dresden Brown’; context pallid with a yellowish tinge, not changing colour upon exposure, up to 
4 mm thick. Lamellae adnexed to adnate, ascending adnate, or uncinate, moderately close to close 
(44-54 L) with several tiers of lamellulae, ventricose, up to 5 mm broad, very pale yellowish brown 
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to dark yellowish brown (6E7 or 10YR 4/4); edges pallid and indistinctly fimbriate. Stipe 11-30 x 
3-10 mm, terete, even, with a small non-marginate basal bulb or appearing even throughout; upper 
surface pruinose, fibrillose to slightly furfuraceous below, glabrescent in age, pale honey or buff; 
context solid becoming hollow, pallid to pale brownish or at times with dull yellow tinge, white near 
the base. Odour none. Taste not recorded. 

Basidio spores (9.5-) 10.0-12.5(-13.0)x4.5-6.0 pm, mean 10 x 5.3 pm, Q: (1.82-) 1.90-2.33(-2.56), Q 
mean 2.10 (n=30/l), oblong-angular, subtrapeziform, oblong-amygdaliform, often with a few shallow 
sinuses, sometimes with a ventral depression; apices variable, attenuated and narrower than base, or 
bluntly pointed to rounded and broader than base, gently undulating, rarely with 1-2 indistinct low 
nodules or corners, rarely entirely smooth; colour yellowish brown in KOH; apiculus small but prominent; 
walls thin or occasionally thick. Basidia 29-37 x 8-12 pm, clavate, 4-sterigmate, hyaline or collapsed 
and filled with yellow, granular content. Pleurocystidia relatively frequent, 51-70x14-18 pm, utriform 
to subfusiform with short necks, with a short or slender basal pedicel; apices obtuse, crystalliferous 
or bare; walls thick apically, up to 3.0 pm thick, hyaline. Cheilocystidia 50-70 x 12-20 pm, similar 
to pleurocystidia, at times ochraceous, mixed with clavate to subelliptic paracystidia that are hyaline 
and thin-walled; occasional basidia observed. Stipitipellis with caulocystidia descending near the 
stipe base, these similar to cheilocystidia and pleurocystidia but also lageniform and at times with 
subcapitate apices (like I. emergens ) or thin-walled, less frequent on lower half of stipe but mixed with 
cauloparacystidia; refractive hyphae and pigment deposits frequent in stipe trama. Pileipellis a cutis 
of regular hyphae, these cylindric, yellowish brown or ‘Ochraceous-Tawny’ in mass, mostly 7-13 pm 
wide, lightly encrusted, thin-walled. Clamp connections present in all tissues. (Figures 7, 8) 

Distribution and habitat. On ground under Allocasuarina in the central wheatbelt region of Western 
Australia. Fruiting June, July. 

Other specimens examined, [arranged chronologically] WESTERN AUSTRALIA. Old dismantled 
Kunjin railway, about 14 km W of Corrigin, solitary near planted eucalypts and Allocasuarina bushes, 
26 July 2011, N.L. Bougher 00874 (PERTH 08320578); Vinegar Well, off Barber Rd, Kunjin, 20 km 
W of Corrigin, scattered and often deeply buried in sand, under Allocasuarina, 27 July 2011, P.B. 
Matheny PBM 3686 (TENN 066548, PERTH 08318999). 

Etymology. From the Latin sinuosus (sinuate) referring to the outline of the spores of this species, 
and spora (spore). 

Notes. Inocybe sinuospora and I. emergens are similar in several ways. Their fruit bodies are similar 
in general appearance (compare Figures 1, 7). They are sympatric at least in some locations in the 
central wheatbelt of Western Australia, in fragmented remnants of native woodland highly modified 
due to agricultural practices and increasing salinity. Indeed, phylogenetic analyses support a close but 
distinct relationship between the species (Matheny et al. 2009). An ITS sequence from the holotype 
of I. sinuospora differs at a minimum of 40 nucleotide positions (94% similarity, not including gaps) 
from I. emergens (PERTH 07659903), reinforcing their taxonomic separation. Other differences 
between these two species include the stipe of I. sinuospora which lacks the distinct marginate bulb 
typical of I. emergens. Also, the two species are most readily distinguished microscopically, as the 
spores of I. sinuospora have a sinuous outline whereas those of I. emergens are angular to nodulose 
(compare Figures 2, 8). Inocybe sinuospora shares some similarities with/, casuarinae Comer & E. 
Horak from Malaysia. Both fungi are associated with Casuarinaceae ( Casuarina and Allocasuarina 
respectively), and they share a similar spore outline. However the spores of I. casuarinae are much 
shorter (6.5-9 x 4-5 pm) than those of I. sinuospora (Horak 1980). 
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Figure 7. Basidiomes of Inocybe sinuospora. A - PERTH 07606532; B - PERTH 08318999. 


Inocybe torresiae Matheny, Bougher & M.D.Barrett, sp. nov. 

Typus. Beverley Springs Station Homestead, Kimberley region, Western Australia, solitary or rarely 
caespitose on rich black soil in monsoon forest of Antidesma ghaesembilla and Glochidion disparipes 
with Eucalyptus bigalerita, Corymbia bella , and Albiziaprocera more distant, 12 February 1996, M.D. 
Barrett MDB F70/96, E6978, PBM2157 (holo\ PERTH 07678428); JQ085937-ITS, EU600872-rpZ>7, 
EU600873-r/?Z>2, EU600874-nLSU. 

My cobank. MB 564192. 

Pileus 28-35 mm diam., conical at first but becoming campanulate or applanate with an abrupt pronounced 
umbo; margin incurved to decurved; surface dry, appressed-fibrillose, excoriate or diffracted-scaly in 
age with an entire margin, the scales concolorous with background; colour pale yellowish brown or 
isabelline (4B6-4B5) to pale tan (5B4), possibly darker or tawny brown by maturity (6D6); context 
pallid, not changing colour where bruised. Lamellae adnate, moderately close, about 26 L with several 
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Figure 8. Micromorphology of Inocybe sinuospora (A, D - G PERTH 07606532; B, C, H TENN 066548). A - cheilocystidia; 
B - caulocystidia, caulocystidioid hairs and cauloparacystidium; C - spores; D - paracystidia; E - spores; F - pleurocystidia; 
G - basidia; H - pleurocystidia. Scale bars = 10 pm (longer bar for spores only). 
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tiers of lamellulae, light yellowish brown (4B4) to fawn-coloured (5B4) maturing to brown (6D7) in 
age, 4-5 mm broad; edges pallid and indistinctly fimbriate. Stipe 40-60 x 4-5 mm, even, cylindric, 
central, the base not bulbous but occasionally swollen-angular; surface pruinose the entire length with 
a longitudinally striate appearance; cortina none; colour pallid to pale isabelline (4A3^1B3), lighter 
than the pileus; context solid. Odour sharp and sweet, or fruity-soapy (similar to orange extract or 
citrus hand cleaner). Taste not recorded. Spore deposit snuff brown (6E6-6E8). 

Basidiospores 6.5-8.5 x 4.5-6.0 pm, mean 7.2 x 5.2 pm, Q: (1.17—) 1.27-1.56, Q mean 1.39 (n=36/3), 
gibbous about a pentagonal to subtrapeziform outline, with 7-10 small obtusely and sharply conical 
nodules (up to 2 pm tall), often with a small apical nodule, some spores thick-walled, yellowish brown in 
KOH; apiculus indistinct. Basidia22-32 x 6-8 pm, 4-sterigmate, slender-clavate, hyaline. Pleurocystidia 
34-61 x 11-21 pm, frequent, subcylindrictosubfusiform, sessile at the base, at times rounded-truncate 
but embedded firmly within the hymenium; necks short or none; apices obtuse and crystalliferous; 
walls 2.0-3.0 pm thick, hyaline or sometimes with ochraceous contents. Cheilocystidia 36-90 x 
11-15 pm, subcylindric, subfusiform, slender-lageniform, sessile or rounded at the base, sometimes 
ochraceous when collapsed, mixed with basidia. Stipitipellis composed of caulocystidia descending 
the entire length or at least to the mid-region of the stipe and less frequent on the lower part, mostly 
lageniform with a tapered or sessile base or cylindric, and mixed with clusters of cauloparacystidia, at 
times the lower part of the stipe with caulocystidioid cells only. Pileipellis a cutis of cylindric hyphae, 



Figure 9. Basidiomes of Inocybe torresiae. A - PERTH 07660529; B - PERTH 
07554192. 
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Figure 10. Micromorphology of Inocybe torresiae (All PERTH 07678428 except B). A- spores; B - spores (PERTH 07655886); 
C - Caulocystidia and cauloparacystidia; D - basidium; E - pleurocystidia; F - cheilocystidia. Scale bars =10 pm (longer 
bar for spores only). 


these up to 11 pm diam., yellowish brown in mass, faintly encrusted, thin-walled. Clamp connections 
present in all tissues. (Figures 9, 10) 

Other specimens examined, [arranged chronologically] QUEENSLAND. Paluma, Mt Spec area, 
under Allocasuarina littoralis and Eucalyptus grandis, 26 Apr. 1990, N.L. Bougher E4283 (PERTH 
07655886); Murray Range, 5 km out of Koombah toward Yarrabah along Yarrabah Rd, Cairns, on 
side of soil bank in forest dominated by Allocasuarina littoralis and Acacia auriculiformis , 20 Feb. 
1993, N.L. BougherEAMl (PERTH 07660529); 6.5 km along Rifle Range Rd, S of Atherton, in grassy 
woodland dominated by Allocasuarina littoralis , Syncarpia , and Eucalyptus grandis , 23 Feb. 1993, 
N.L. Bougher E4867 (PERTH 07554192). 

Distribution and habitat. In tropical forests of northern Australia dominated by Allocasuarina , 
Eucalyptus , or Acacia, or with Antidesma and Glochidion (Phyllantaceae) and with myrtaceous plants 
more distant. Fruiting February and April. 
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Etymology. From the Latin torresiae, of the Torresian Province (forested northern Australia). 

Notes. Inocybe torresiae is a tropical species known only from northern Australia and is distinctive 
by virtue of its sweet or citrine-like odour. This odour was conspicuous in the Western Australian 
material (holotype). However, the uniformity of this odour for the species is yet to be confirmed. 
One of the three Queensland collections was recorded as having a ‘mushroom’ odour, and the odour 
for other collections was not recorded. Inocybe torresiae is also remarkable for the peculiar type of 
hymenial cystidia that are mostly sessile, rounded-truncate at the base, and firmly embedded within the 
hymenium (Figures 10 E, F). This feature, as well as the small nodulose spores, unifies all collections 
cited above. Caulocystidia are present the entire length of the stipe or at least to the mid-region in all 
collections. Spores of the Queensland collections of I. torresiae are slightly more angular with sharper 
nodules than spores of the type from Western Australia (compare Figures 10A, 10B). 

This species was previously referred to as ‘ Inocybe torresial nom. prov. in Matheny et al. (2009) 
where, phylogenetically, it is isolated from other austral taxa but appears to be most closely related 
to unclarified or undescribed species from tropical Papua New Guinea and Thailand. More broadly, 
I. torresiae has some morphological characteristics suggesting an affinity to sect. Petiginosae Heim, e.g. 
the round-based cystidia. Inocybe torresiae may be associated with a diverse range of ectomycorrhizal 
host plants. For the Western Australian collection, an association with Phyllanthaceae ( Antidesma 
and Glochidion ) hosts may be possible, although myrtaceous plants were noted as ‘more distant’. In 
Queensland, Allocasuarina littoralis was present for all of the collections, but other ectomycorrhizal 
plants such as Eucalyptus grandis , Acacia and Syncarpia were also noted for one or more of the 
collections. 
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Abstract 

Butcher, R. Three new species allied to the ‘ Mirbelia viminalis group’ (Fabaceae: Mirbelieae), 
from Western Australia. Nuytsia 22(2): 75-92 (2012). Mirbelia balsiformis R.Butcher, M. corallina 
R.Butcher and M. ferricola R.Butcher are described herein as new species allied to the C M. viminalis 
group’. Of the newly described species, M. balsiformis is widely distributed between Kalbarri and 
Shark Bay, and is not conservation-listed, while M. corallina and M. ferricola are listed as Priority 
Three conservation taxa in Western Australia. Mirbelia corallina is restricted to sandplains in the 
Kalbarri area, with most collections from Kalbarri National Park. Mirbelia ferricola is restricted 
to Banded Iron Formation ranges between the Koolanooka Hills, east of Morawa, and the Bremer 
Range, west of Norseman. Although this species has a wide area of occupancy, the biodiverse ranges 
on which it occurs are small, disjunct islands in an otherwise subdued landscape, and are highly 
prospective for mining. The putative taxon M. sp. Carnarvon (J.S. Beard 6008), previously poorly 
defined, appears to be a recognisable variant within the variable M. ramulosa (Benth.) C.A.Gardner. 
The name is retained on Western Australia’s plant census, however, until its status can be clarified by 
a comprehensive study of variation in M. ramulosa across its range. This paper describes, illustrates 
and provides distribution maps for M. balsiformis , M. corallina and M. ferricola , and distinguishes 
them from similar, scale-leaved Mirbelia Sm. species in Western Australia. A key to species of the 
‘M viminalis group’ is also provided. 


Introduction 

The genus Mirbelia Sm. was described by Smith in 1805, diagnosed by having incomplete septa that 
divide the pod longitudinally. In most species the septa intrude from both the adaxial and abaxial 
sutures to varying degrees; however, M. ovata Meisn., M. seorsifolia (F.Muell.) C.A.Gardner and 
M viminalis (Cunn. ex Benth.) C.A.Gardner lack an abaxial septum and M. oxylobioides F.Muell. 
lacks an adaxial septum (Crisp & Cook 2003a). 

Cladistic analyses of morphological (Crisp & Weston 1987) and molecular (Crisp & Cook 2003a, 
2003b; Orthia et al. 2005a, 2005b) data question the monophyly of Mirbelia. It has been proposed to 
subsume all the genera in the Mirbelia group (19 genera) under Pultenaea Sm. (Crisp & Cook 2003a, 
2003b; Orthia et al. 2005a, 2005b). Despite the taxonomic uncertainty surrounding Mirbelia and 
allied genera, there is still a pressing need to formally describe new taxa across this group, especially 
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conservation-listed taxa. The species described herein are described as Mirbelia species, with due 
care given to selecting epithets not previously used elsewhere in Pultenaea s. lat. 

There are currently 12 informally-named species of Mirbelia in Western Australia (Western Australian 
Herbarium 1998-) awaiting research into their status, and appropriate naming. Four of these are 
conservation-listed and thus are of higher priority for taxonomic resolution. This paper deals with 
those undescribed taxa allied to the ‘M viminalis group’ of Crisp and Taylor (1987). As currently 
recognised, the ‘M viminalis group’ is composed of taxa with spinescent branchlets and all leaves 
reduced to scales (Crisp & Taylor 1987: 134), and comprises M. ramulosa (Benth.) C.A.Gardner, 
M stipitata Crisp & J.M.Taylor and M viminalis. The following phrase-named putative taxa have 
characters which indicate membership of this group: M. sp. Helena & Aurora (B.J. Lepschi 2003), 
M. sp. Kalbarri (M.D. Crisp 6261), M. sp. Denham (W.E. Blackall 556) and M. sp. Carnarvon (J.S. 
Beard 6008). Of these, the first two have Priority Three conservation status, whereas the latter two are 
not conservation-listed. The purpose of this study was to review the taxonomy of the ‘M viminalis 
group’ with the express aim of evaluating the status of these phrase-named entities and naming those 
found to warrant formal description. 


Methods 

All scale-leaved Mirbelia specimens at PERTH were examined as well as material on loan from AD, 
selected during a visit to that Herbarium. Live plants were also examined in the field between 2008 
and 2011. Vegetative, fruit and seed characters were measured from herbarium specimens and floral 
characters were measured from rehydrated and ethanol-preserved material. 

Among the specimens studied, two different trichome types were observed. In some taxa, hairs were 
obviously peltate with the point of attachment c. one-quarter to half-way along the hair, usually 
appearing as a golden region on each translucent-white to stramineous hair, such that the indumentum 
was frequently bi-coloured white and golden. In the remaining taxa, the point of attachment was just 
above the base of the hair, such that each hair superficially appeared basifixed. Indumentum comprised 
of these hairs was usually translucent-white throughout. Similarly attached trichomes occur in the 
Indigofereae (Schrire 1995; see Plate 2, Figure D and Plate 3, Figure C for peltate hairs, and Plate 3, 
Figure E for ±basifixed hairs), and are referred to as ‘equally biramous’ and ‘unequally biramous’, 
respectively. Use of the term peltate here follows Crisp and Weston (1987; Table 3, Character 2), and 
is preferred as the point of attachment is usually off-centre and can vary considerably between organs 
on the same plant. 

The format of the taxonomic description follows Crisp and Taylor (1987), with additions. Locality 
information has been withheld for selected specimens of conservation-listed species. Herbarium 
acronyms follow Thiers (continuously updated). 

The distribution map was prepared from PERTH specimen data and shows Interim Biogeographical 
Regionalisation for Australia (IBRA) Version 6.1 boundaries (Department of the Environment, Water, 
Heritage and the Arts 2008). 


Results 

Taxonomic investigation of the phrase-named putative taxa allied to the ‘M viminalis group’ supports 
the recognition of M. sp. Denham, M. sp. Kalbarri and M. sp. Helena & Aurora as new species, and 
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these are described herein as M. balsiformis R.Butcher, M. corallina R.Butcher and M. ferricola 
R.Butcher, respectively. Mirbelia sp. Carnarvon is not supported as a distinct taxon at this stage (see 
discussion following Taxonomy). 

With the recognition of these three new species, two subgroups are now evident within the ‘M viminalis 
group’. The ‘M viminalis subgroup’ comprises M. viminalis , M. balsiformis and M. corallina , united 
by acute to acuminate buds, the calyx tube shorter than to just longer than the lobes, the upper calyx 
lobes scarcely or shortly fused at the base and an indumentum of appressed, peltate, golden-hued 
hairs. The ‘M ramulosa subgroup’ comprises M. ramulosa , M. stipitata and M. ferricola , united by 
obtuse, oblique buds with a small to prominent apiculus, the calyx tube much longer than the lobes, 
the upper calyx lobes fused into a distinct lip and an indumentum of appressed, more or less basifixed, 
translucent-white hairs. These subgroups are not based on a formal phylogenetic analysis and taxon 
relationships within the ‘M viminalis group’ and beyond are undoubtedly more complex than these 
convenient groupings imply. For example, the characters originally used to define the ‘M viminalis 
group’ are no longer completely diagnostic, as M. ferricola lacks spinescent branchlets and M. corallina 
has true leaves grading into scale leaves. Similarly, some characters are shared across subgroups; for 
example, M. viminalis and M. stipitata both have pods with thickened sutures which persist as an 
ellipse, bearing the style, after each half of the longitudinally divided pod falls away. 

Taxonomy 


Mirbelia balsiformis R.Butcher, sp. nov. 

Typus\ 22.7 km west along Useless Loop Road (north side) from Denham-Hamelin Road (Site: na5), 
Western Australia, 23 August 1994, G.J. Keighery & N. Gibson 1263 ( holo : PERTH 04993683!; iso. 
CANB n.v., MEL!). 

Mirbelia sp. Denham (W.E. Blackall 556), Western Australian Herbarium, in FloraBase. http:// 
florabase.dec.wa.gov.au [accessed 13 October 2011], 

Erect to sprawling, dense shrub 0.7-1.7 m tall and 1-1.2 m wide; branchlets not forked, alternate, 
ascending, subtly striate to striate with raised, narrow, longitudinal ridges, almost smooth, sometimes 
minutely papillose, drying olive-green to yellowish green, usually with sparse to moderately dense, 
appressed, white, peltate hairs on young stems and flowering branchlets, glabrescent, the apices 
senescent into silvery grey, usually sharp points, occasionally spinescent. Leaves alternate, reduced 
to triangular, acuminate scales 1.3-2 mm long, 0.6-1 mm wide, persistent with apices falling away 
over time; abaxial surface densely appressed-pubescent towards margins, glabrescent along midline, 
with appressed, white and gold, peltate hairs; adaxial surface densely pubescent; stipules absent. 
Flowers ±horizontal to declined in ascending, lateral racemes; buds acute to obtuse, the calyx lobes 
shortly imbricate. Pedicels with dense, appressed, white and golden, peltate hairs, 0.8-3.2 mm long; 
bracts ovate to broadly ovate, obtuse to rounded, 0.65-1 mm long, 0.55-1.2 mm wide, persistent, 
light brown to reddish brown, with moderately dense to dense, appressed, white and golden, peltate 
hairs concentrated towards margins, sparse along midline; bracteoles attached towards the apex of the 
pedicel, lanceolate to broadly ovate, acute, 0.6-1.2 mm long, 0.4-0.7 mm wide, persistent, light brown 
to red-brown, with dense, appressed, white and golden, peltate hairs concentrated towards margins, 
sparse to glabrous along midline. Calyx broadly conical to campanulate at base, 4.5-5.4 mm long, 
appressed-puberulous with moderately dense to dense, flattened, peltate, golden hairs, woolly just 
inside lobe margins and at tips; lobes a little shorter than to equalling the tube (0.7-1 x tube length); 
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upper two lobes shortly united at base, narrowly triangular to triangular, slightly falcate, acute to 
acuminate, the free parts 1-1.9 mm long; lower three lobes narrowly triangular to triangular, acute to 
acuminate, 1.5-2.6 mm long. Corolla yellow to orange and red: standard reniform to broadly reniform, 
occasionally broadly obovate, emarginate, egg-yolk yellow with a narrow, diffuse red region surrounding 
a broad, pale yellow, irregularly-margined, ±domed eye, the red region broader at base than apex, 
scarcely following veins, 6.5-7.8 mm long, 7.9-10 mm wide, including a 1.1-1.7 mm long claw; wings 
±ovate to ±obovate, lower edge straight to gently curved, apex broadly to obliquely rounded, gently 
downcurved, incurved to clasp keel, auriculate, egg-yolk yellow at apex and base, red in mid-region, 
4.8-5.7 mm long, 1.9-2.4 mm wide, including a 1.2-1.8 mm long claw; keel sub-orbicular to obovate 
with upper and lower edges inrolled, tapering obliquely to an obtusely angled apex, auriculate, very 
strongly pouched in front of adaxial spur, light yellow at base and apex, red in mid-region, 4.4-5.3 mm 
long, 1.6-2.3 mm wide, including a 1.2-2 mm long claw. Stamens 10, free; anthers with a sagittate, 
orange connective on dorsal surface. Gynoecium 3.9—4.7 mm long, including a 0.2-0.5 mm long stipe 
and 1.5-2.5 mm long, slightly compressed style, this straight to inclined from base then hooked below 
stigma; ovary lanceolate when viewed from above, mostly glabrous with a narrow band of long, white, 
peltate hairs along the abaxial suture distally, extending along lower edge of style to c. 3/4 length; 
ovules 11-16; stigma simple to slightly capitate. Pod not conspicuously stipitate (the stipe enclosed 
by the persistent calyx), inflated, cymbiform, very deeply concave and strongly grooved adaxially, 
deeply convex and imperceptibly to shallowly grooved abaxially, 7.2-11.7 mm long, 4.2-5.6 mm 
wide, including the 0.2-0.5 mm long stipe, mostly glabrous bar a few apical hairs on adaxial surface 
extending onto style, the veins raised; false septa developed along both sutures, the abaxial one more 
pronounced, c. 2-3 x longer than the adaxial one; seed transversely depressed-ellipsoid, slightly raised 
above hilum, light brown when immature, dark brown at maturity, 1-1.1 mm long, 1.5-1.7 mm wide, 
the testa smooth but with faint, broadly curved, parallel lines; hilum with an annular, aril-like structure 
of short, pink-tinged papillae, this broadly interrupted at micropyle. (Figure 1) 

Specimens examined. WESTERN AUSTRALIA: Kirralee Farm, Brooke Rd, Ajana, 10 km E of North 
West Coastal Hwy, 27 Aug. 2001, G. & P. Allan 33 (PERTH); justN of Murchison sandplain, North 
West Coastal Hwy, 18 July 1971, AM. Ashby 3868 (AD, PERTH); 30 miles S of Denham (Shark 
Bay), 27 Aug. 1931, W.E. Blackall 556 (PERTH); 144 km S of Hamelin Pool, between Carnarvon 
and Geraldton, 28 Aug. 1931, W.E. Blackall 572 (PERTH); VCL S of Coolcalalaya Stn, on E side of 
Coolcalalaya Rd, 4.5 km due E ofThompson’s Claypan. (Site: 21), 31 Aug. 1990, A.H. Burbidge 4499 
(PERTH); c. 70 km S of Billabong on North West Coastal Hwy, 16 Aug. 1999, R. Davis 8932 (AD, 
PERTH); Peron Peninsula, 21 Aug. 1931, C.A. Gardner 2556 (PERTH); 55 miles N of Murchison 
River, Northwest Coastal Hwy, 2 Sep. 1960 ,A.S. George 1492 (PERTH); 34 miles S of Denham, 26 
Aug. 1969 ,A.S. George 9553 (PERTH); 41 miles S ofWannoo Roadhouse, N of Geraldton, Aug. 1967, 
C.H. Gittins 1555 (PERTH); W-10 Mile Buffer, 19 Aug. 2004, K. Himbeck¥AA21 /04 (PERTH); 13 km 
W of Cooloomia HS, 50 kmWNWofNerrenNerrenHS, 18 Sep. 1979, S.D. Hopper 1365 (PERTH); 
‘Cooloomia’ Nature Reserve, 25 km SW of Cooloomia HS, 18 Sep. 1979, S.D. Hopper 1370 (PERTH); 
23 km SSW of Cooloomia HS, 50 km W of Nerren Nerren HS, 70 km N of Kalbarri, 23 Aug. 1983, 
S.D. Hopper 3311 (PERTH); Useless Loop Rd 8.4 km SW from T-junction with Denham Rd, 80 km 
SSE of Denham, 6 Aug. 1986, S.D. Hopper 5120 (CANB, PERTH); c. 30 km NW of New Tamala 
HS, 20 July 1988, G.J. Keighery & J.J. Alford 2017 (DNA, PERTH); 2.5 km W along Useless Loop 
Rd (N side) from Denham-Hamelin Rd (Site: na2), 23 Aug. 1994, G.J. Keighery & N. Gibson 1261 
(PERTH); Toolonga Nature Reserve, 27.96 km E of NW Coastal Hwy on track from highway at grid 
immediately N of Nerren Nerren turn-off, 3 Aug. 1996, G.J. Keighery & N. Gibson 1828 (CANB, 
PERTH); 5 km ENE of Nanga Stn HS, E of Nanga bore and yards, S of track [Plot-nangOl], 3 Oct. 
1997, A. Markey 1903 (PERTH); Shark Bay, entre Tamala et Nilemah Station, 20 July 1988, Ph. Morat 
8240 (P, PERTH); North West Coastal Hwy, 61.7 km N of Kalbarri Rd, 30 Oct. 1996, R. Schuh & 


R. Butcher, Three new species allied to the ‘Mirbelia viminalis group’ 


79 



Figure 1. Images of Mirbelia balsiformis. A - holotype (G.J. Keighery & N. Gibson 1263; PERTH 04993683); B 
- stem detail; C - buds showing imbricate calyx lobes, bracts and bracteoles; D - pressed flowers showing calyx 
tube c. equal in length to lobes, upper lobes shortly fused at base, and persistent bracteoles; E - gynoecium in 
situ showing band of hairs along lower suture of ovary extending onto style; F - adaxial surface of ±sessile fruit 
showing concavity; G - abaxial surface of ±sessile fruit showing convexity; H - L.S. of fruit showing adaxial 
concavity and greater development of the abaxial suture; I - seed showing pink-tinged papillae within hilum. 
Images taken from R. Butcher & R. Davis 1271 (B); C.H. Gittens 1555 (C, D); A.H. Burbidge 4499 (E); Schuh 
& Cassis 96-40 (F-I). Scale bars = 5 cm (A); 0.5 mm (B, I); 2 mm (C-H). 
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G. Cassis 96-40 (PERTH); Shark Bay, site 3, 16 Sep. 1989, M.E. Trudgen 7376 (PERTH). 

Distribution. Mostly in the western Yalgoo IBRA region through the Shark Bay area, extending to 
the south-east of Kalbarri (Figure 2). 

Habitat. Commonly occurs in flat to undulating sandplain or low sand dune country, in yellow, orange 
or red deep sands, occasionally in brown sand, clayey sands or sandy loams. Occurs in a variety of 
vegetation types including low woodland, dense thicket and scrub, over shrubland, heath, grassland and 
herbs. Associated species include Acacia acuminata, A. ligulata,A. ramulosa,A. rostellifera,A. roycei, 
Allocasuarina acutivalvis , A. campestris , Banksia ashbyi , Brachychiton gregorii , Eremophila maitlandii , 
Eucalyptus eudesmioides, E. mannensis subsp. vespertina, Grevillea rogersoniana, G. stenobotrya, 
Hakea stenophylla and Lamarchea hakeifolia in the upper to mid- storey, and Acacia latipes , Baeckea sp., 
Lechenaultia linarioides, Olearia sp., Pimelea microcephala, Stylobasium spathulatum and Triodia 
danthonioides in the lower storey. 



Figure 2. Distribution of Mirbelia balsiformis (□), M. corallina (*) and M. ferricola (A) in south-west Western 
Australia. Mirbelia balsiformis is widely distributed across the western Yalgoo IBRA region with some extension 
into the Geraldton Sandplains and Carnarvon IBRA regions, while the conservation-listed taxa have their 
distributions restricted by habitat specificity. Mirbelia corallina is restricted to the sandplains around Kalbarri, 
in the Geraldton Sandplains IBRA region, while M. ferricola is restricted to the disjunct Banded Iron Formation 
ranges of the Yilgam craton (light grey area) in the Avon Wheatbelt and Coolgardie IBRA regions. 
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Phenology. Flowers recorded from April to September and fruits from August to October, but probably 
persisting later. 

Conservation status. This species does not require a conservation code. 

Etymology. Named for its fruit, which resemble the woven totora (, Schoenoplectus californicus subsp. 
tatora) reed boats constructed by pre-Columbian South American civilizations, such as those still 
living on Lake Titicaca. These boats are traditionally called ‘balsa’. 

Affinities. Affiliated with M. viminalis and M. corallina in the ‘M viminalis subgroup’ (see Results). 
Within this subgroup M. balsiformis is most similar to M. viminalis in its erect, dense habit and flower 
colour and shape, but most similar to M. corallina in fruit shape (only seen immature in M. corallina) 
and in consistently having long hairs at the apex of the ovary which extend onto the style. 

Mirbelia balsiformis differs from M. viminalis in having branchlet apices that senesce into dull to 
moderately sharp points ( cf. apices spinescent and pungent), red and yellow flowers ( cf. uniformly 
yellow), a slender line of hairs consistently along the lower suture of the ovary and along the lower 
edge of the style ( cf. glabrous or rarely with scattered hairs on style and ovary, more rarely with ovary 
densely hairy), fruit that are strongly convex on the abaxial edge and very strongly concave on the 
adaxial surface along the suture line {cf obliquely ovoid-ellipsoid with a distinct groove along the 
adaxial suture), the abaxial septum more developed than the adaxial one {cf abaxial septum absent 
and the adaxial one very well developed) and 11-16 {cf 4) ovules. The differences from M. corallina 
are discussed under that species. 

Notes. Three specimens of M. balisiformis at CANB {S.J. Forbes 1662, image viewed; S.D. Hopper 
5120; G.J. Keighery & N. Gibson 1828, both duplicated at PERTH) have been determined as M. rigida 
(Benth.) Crisp ms by collections staff. This name is apparently based on M. daviesioides (Meisn.) 
Benth. var. rigida Benth.; however, the type of this variety (‘Dirk Hartog Island, New Holland’, Milne 
s.n.; K 000642608, image viewed) clearly belongs to M. ramulosa {fide M.D. Crisp 1987, in sched.) 
and these determinations are in error. The name M. rigida ms has been taken up in a number of web 
publications such as The Pea Key (Australian Pea-flowered Legume Research Group 2007-) and GBIF 
(Global Biodiversity Information Facility 2001-), based on CANB data; however, its nomenclatural 
status awaits a formal treatment of the M. ramulosa complex (see below). 

Mirbelia corallina R.Butcher, sp. nov. 

Typus. Kalbarri National Park, Western Australia [precise locality withheld for conservation reasons], 
5 September 2008, R. Butcher & R. Davis RB 1274 {holo\ PERTH 08023808!; iso. CANB!, K!, 
MEL!). 

Mirbelia sp. Kalbarri (M.D. Crisp 6261), Western Australian Herbarium, in FloraBase. http://florabase. 
dec.wa.gov.au [accessed 13 October 2011], 

Slender, sprawling sub-shrub to 1 m tall and to 0.6 m wide; branchlets not forked, alternate or 
opposite, spreading, deeply striate, smooth, drying light green to yellowish green, usually with 
sparse to moderately dense, appressed, white and golden, peltate hairs on young stems and flowering 
branchlets, glabrescent, the apices senescing into silvery grey, dull to sharp points, sometimes spinescent. 
Leaves infrequent at base of branchlets, alternate, ascending, narrowly elliptic to narrowly obovate, 
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3.8-7.2 mm long, 0.7-1.8 mm wide, including the 0.3-0.7 mm long petiolar region, the apex obtuse 
to acuminate, straight or recurved, with a small apiculus, with appressed, flattened, translucent-white, 
peltate hairs on both surfaces, grading into triangular scale-leaves 0.8-1.6 mm long, 0.2-0.6 mm 
wide, persistent with apices falling away over time; stipules absent. Flowers horizontal to ascending, 
in ascending, terminal racemes; buds usually acuminate, sometimes acute, the apex downcurved, the 
calyx lobes valvate. Pedicels 2.5-3.5 mm long, with moderately dense, appressed, flattened, golden, 
peltate hairs; bracts ovate, acute, 1-1.3 mm long, 0.6-0.75 mm wide, persistent, light golden brown, 
with moderately dense to dense, appressed, flattened, golden, peltate hairs concentrated towards 
margins and at base, midline glabrescent; bracteoles attached between the middle and apex of the 
pedicel, triangular to ovate, acute, 0.8-1.65 mm long, 0.3-0.45 mm wide, persistent, green, drying 
light brown to red-brown, with sparse to moderately dense, appressed, flattened, golden, peltate hairs 
concentrated towards margins, the midline glabrescent. Calyx conical to turbinate at base, 6-9.6 mm 
long, with moderately dense to dense, flattened, golden, peltate hairs, woolly just inside lobe margins 
and at tips; lobes shorter than to longer than the tube (0.7-1.4 x tube length); upper two lobes scarcely 
united at base, narrowly triangular, slightly falcate, acuminate, the free parts 2.3-5.1 mm long; lower 
three lobes narrowly triangular, acuminate, 2.7-5.8 mm long. Corolla coral-pink to apricot-pink: 
standard broadly reniform, shallowly emarginate, coral-pink fading to apricot-pink with a diffuse, 
darker pink region surrounding a bright yellow, irregularly-margined, ±oblong eye, the darker pink 
region broader at base than apex, following veins for a short distance, reverse of standard diffusely 
dark pink, 9.5-13.4 mm long, 10.2-16.7 mm wide, including a 1.9-2.4 mm long, thickened claw; 
wings ±obovate, the apex rounded, downcurved, enveloping keel, auriculate, coral-pink fading to 
apricot-pink, darker pink to pink-red in proximal half, 7.2-8.7 mm long, 3.4-3.8 mm wide, including 
a 1.1-1.9 mm long claw; keel ±quadrate, the apex oblique, obtuse to beaked, shortly and broadly 
auriculate, very strongly pouched in front of adaxial spur, yellowish, 5-5.6 mm long, 2-2.8 mm 
wide, including a 1.4-1.6 mm long claw. Stamens 10, free; anthers with a linear, orange connective 
on dorsal surface. Gynoecium 5.2-6.2 mm long, including a 0.7-0.9 mm stipe and 1.9-3.8 mm long 
scarcely compressed style, this straight then geniculate just below stigma; ovary depressed-ellipsoid 
when viewed from above, prominently invaginated to broadly concave along upper suture, mostly 
glabrous in proximal half, with long, appressed, white, peltate hairs concentrated in the distal half on 
all surfaces, sometimes extending along abaxial suture onto the stipe, extending onto style to 3/4—7/8 
of length and concentrated on the lower and lateral surfaces; ovules 6-10; stigma simple, oblique. 
Immature pod not conspicuously stipitate (the stipe enclosed by the persistent calyx), inflated, ovoid 
to ellipsoid, very deeply concave adaxially, convex and scarcely grooved abaxially, c. 6.8 mm long 
including the c. 1.4 mm stipe, with scattered, long, appressed, white, peltate hairs concentrated in the 
distal half on all surfaces, sometimes extending along abaxial suture onto stipe, extending onto style 
to 3/4—7/8 of its length and concentrated on the lower and lateral surfaces, the veins raised; false septa 
developed along both sutures, the abaxial one more pronounced, c. 2 x longer than adaxial one; seed 
not seen. (Figure 3) 

Specimens examined. WESTERN AE1STRALIA: [localities withheld for conservation reasons] 9 
Sep. 1980, Bellairs 1410 (PERTH); 5 Sep. 1988, D. & B. Bellairs 2205 (PERTH); 8 Oct. 1996, D. & 
B. Bellairs 4012 (CANB, PERTH); 16Sep. 1999 ,D.&B. Bellairs 6044 (CANB, PERTH); 8 Sep. 1990, 
A.H. Burbidge 4498 (PERTH); 31 Aug. 1966, A. C. Burns 1023 (PERTH); 10 Oct. 1996, M.G. Corrick 
& B.A. Fuhrer MGC 11380 (MEL, PERTH); 30 Sep. 1979, M.D. Crisp, J. Taylor & R. Jackson MDC 
6261 (CBG, PERTH); 24 Sep. 2000, M.D. Crisp &L.G. CookMDC 9251 (CANB, PERTH); 23 Aug. 
1983, 1.R. Dixon s.n. (PERTH); 3 Sep. 1963, A.R. Fairall 1194 (PERTH); 29 Sep. 1985, N. Hoyle 
567 (PERTH); Oct. 1961, Mrs de la Hunty s.n. (PERTH); 26 Sep. 1995, S. Patrick 2434 (PERTH); 
27 Sep. 1995,5. Patrick 2441 (PERTH); 29 Sep. 1999, D. Pember 40 (PERTH), 65 (PERTH); 8 Oct. 
1982, K.H. Rechinger 58384 (PERTH); 25 Sep. 1953, N.H. Speck s.n. (PERTH). 
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Figure 3. Images of Mirbelia coraUina. A- holotype (R. Butcher & R. Davis RB 1274; PERTH 08023808); 
B - stem detail showing scale leaf remnant; C - young stem and leaves; D - buds showing valvate calyx 
lobes, bracts and bracteoles; E - pressed flowers showing persistent bracteoles, calyx tube c. equal to lobes 
in length, upper lobes fused just at the base, pink-orange patch between calyx lobes, and downcurved wing 
petal apex; F - gynoecium in situ showing calyx tube just shorter than lobes in length, orange-brown patch 
between calyx lobes, and hairs on lower surface and apex of ovary extending onto style; G - adaxial surface 
of immature fruit showing concavity and hairs on fruit apex extending onto style; H - abaxial surface of 
immature fruit showing convexity, hairs on fruit apex extending onto style and hairs along lower suture 
extending onto stipe; I - L.S. of immature fruit showing adaxial convexity and greater development of the 
abaxial septum. Images taken from M.D. Crisp & L.G. Cook 9251 (B); S. Patrick 2441 (C); I.R. Dixon s.n. 
PERTH 02887851 (D); R. Butcher & R. Davis 1274 (E); D. & B. Bellairs 401 (F-I). Scale bars = 5 cm (A); 
0.5 mm (B); 2 mm (C-I). 
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Distribution. Restricted to the Kalbarri area of Western Australia (Figure 2), with the majority of 
collections made from within Kalbarri National Park. 

Habitat. Grows on sandplain and winter-wet flats, in kwongan heath and low shrubland. Associated 
taxa include Acacia spp., Anigozanthos kalbarriensis, Banksia spp., Calytrix sp., Conospermum 
stoechadis , Ecdeiocolea monostachya, Eremaea sp., Geleznowia sp., Grevillea integrifolia, Hake a 
auriculata , Malleostemon sp., Melaleuca uncinata, Patersonia occidentalis, Scholtzia sp., Stenanthemum 
pomaderroides , Synaphea spinulosa , Verticordia picta and V polytricha. 

Phenology. Flowering from August to October with immature fruit seen in early October. 

Conservation status. Listed as Priority Three under Department of Environment and Conservation 
(DEC) Conservation Codes for Western Australian Flora (Smith 2012), as Mirbelia sp. Kalbarri (M.D. 
Crisp 6261). 

Etymology. The specific epithet is derived from the Latin word corallinus (coral-coloured), and refers 
to the colour of the flowers, which readily distinguishes this species from its most-similar congeners, 
which have yellow, or yellow and red, flowers. 

Affinities. Affiliated with M. viminalis and M. balsiformis in the ‘M viminalis subgroup’ (see Results). 
Within this subgroup M. corallina is most similar to M. balsiformis in fruit shape (inflated and deeply 
concave on the adaxial surface), in the indumentum of the ovary and style (hairs along abaxial edge, 
at apex and onto style), and in frequently having a pink patch between each calyx lobe, at the base. 

Mirbelia corallina can be readily differentiated from both M. viminalis and M. balsiformis by its 
spreading to decumbent habit, its larger, coral-pink to apricot-pink flowers, which have the wing petals 
folded over the apex of the keel for a long distance, its longer, narrower calyx lobes, its gynoecium 
having hairs on the distal part of the ovary and the lower and lateral surfaces of the style, and its 
possession of 6-10 ovules (cf. 11-16 in M. balsiformis ; 4 in M viminalis). 

Mirbelia ferricola R. Butcher, sp. nov. 

Typus. Helena and Aurora Range, Western Australia [precise locality withheld for conservation reasons], 
3 October 2008, N. Gibson, K. Brown & B. Moyle 4621 {holo\ PERTH 07979835!; iso. AD!, BRI!, 
CANB!, DNA!, HO!, K!, MEL!, NY!, NSW!). 

Mirbelia sp. Helena & Aurora (B.J. Lepschi 2003), Western Australian Herbarium, in FloraBase. 
http://florabase.dec.wa.gov.au [accessed 12 October 2011], 

Erect shrub 1-3 m tall and 0.7-2 m wide; branchlets not forked, alternate, ascending, prominently striate, 
minutely papillose, drying dull pale green to yellow-green, with moderately dense, appressed, white 
to occasionally stramineous, ±basifixed hairs on young stems and flowering branchlets, glabrescent, 
the apices senescing to silvery grey, dull points, not spinescent. Leaves alternate, reduced to ovate to 
triangular, acuminate scales, 1-3.5 mm long, 0.6-1.7 mm wide, persistent with apices falling away 
overtime; abaxial surface glabrous; adaxial surface densely silky from base; stipules absent. Flowers 
pendulous in ascending, terminal racemes; buds obtuse, oblique, with a pronounced apiculus, the calyx 
lobes imbricate. Pedicels 1.4-3 mm long, with moderately dense to dense, loosely appressed, white, 
±basifixed hairs; bracts lanceolate, ovate, narrowly rhombic or triangular, acuminate, 1.9-3.1 mm 
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long, 0.7-1.5 mm wide, caducous before anthesis, green, drying red-brown, with sparse to moderately 
dense, loosely appressed, white, ±basifixed hairs covering or concentrated towards the apex and ciliate 
margins, glabrescent, especially along midline; bracteoles attached above the middle of the pedicel 
(usually towards the apex), linear-lanceolate to narrowly elliptic, acuminate, 1.7-3 mm long, 0.3- 
0.8 mm wide, caducous before anthesis, mid-green with pale yellow-green base and red-brown apex, 
with sparse to moderately dense, loosely appressed, white, ±basifixed hairs covering or concentrated 
towards the apex and ciliate margins. Calyx broadly conical to turbinate at the base, 4.2-6.1 (7-7.4) 
mm long, with sparse to moderately dense, white, ±basifixed hairs, occasionally sub-glabrous, woolly 
just inside margins of calyx lobes; lobes shorter than the tube (0.47-0.69 x tube length); upper two 
lobes united into a lip, acute, or obtuse and apiculate at tips, the free parts 0.75-1.8 mm long; lower 
three lobes triangular, acute, 1.5-3.3 mm long. Corolla yellow and red: standard broadly reniform to 
flabelliform, emarginate, pale yellow to yellow with prominent red border to a darker yellow, stellate 
eye, the red border broader at base than apex, following veins for a short distance, more pronounced 
on reverse, 8.1-10.3 mm long, 11.8-16.5 mm wide, including a 1.9-2.6 mm long claw; wings narrowly 
to broadly obovate, oblique, the apex rounded to truncate, occasionally broadly 2-lobed, downcurved, 
enveloping keel, auriculate, pale yellow, the proximal half reddish, 7.6-9.3 mm long, 3.3^1.7 mm wide, 
including a 1.7-2.7 mm long claw; keel sub-orbicular to semicircular, obliquely angled on abaxial 
edge, broadly rounded at apex, auriculate, with a small pouch in front of adaxial spur, cream-yellow, 
reddish at apex and in adaxial half, 5.4-7.1 mm long, 2.5-3.6 mm wide, including a 1.9-2.6 mm long 
claw. Stamens 10, free; anthers without an orange connective on dorsal surface. Gynoecium 4.3-6 
mm long, including a 0.8-1.5 mm long stipe and 1.7-2.5 mm long, slightly compressed, incurved 
style; ovary narrowly ellipsoid when viewed from above, mostly glabrous with some long, white, 
±basifixed hairs along the abaxial suture in the distal 1/2 to 2/3, the hairs covering ovary apex and 
extending onto style to up to 3/4 length; ovules (12)14-16; stigma capitate. Pod not conspicuously 
stipitate (the stipe enclosed by the persistent calyx), inflated but dorsiventrally compressed, narrowly 
ovoid, narrowly ellipsoid or narrowly obovoid, tapering obliquely towards style on adaxial edge, 
not or shallowly grooved along abaxial suture, moderately to deeply grooved along adaxial suture, 
6.8-13.5 mm long, 3.8-5 mm wide, including the 2.2-3.2 mm long stipe, mostly glabrous except for 
a few hairs towards the apex and within the lower suture extending onto style, the veins raised; false 
septa developed along both sutures, the abaxial one more pronounced, extending almost to adaxial 
suture; seed obliquely compressed-obloid to obliquely compressed-ellipsoid, prominently raised 
above hilum, orange- to mid-brown when immature, dark olive-green with black spots at maturity, 
1.4-2 mm long, 1.3-1.9 mm wide, testa smooth; hilum with an annular, aril-like structure of minute, 
pink-tinged papillae, this interrupted at micropyle. (Figure 4) 

Specimens examined. WESTERN AE1STRALIA: [localities withheld for conservation reasons] 2 Sep. 
2008, R. Butcher & R. Davis RB 1266 (CANB, K, MEL, PERTH); 8 Oct. 2004, V Clarke 504 (PERTH); 
23 June 2005, G.F. Craig 6576 (PERTH); 15 Sep. 1988, R.J. Cranfieldl\%2 (AD, CBG, PERTH); 21 
Sep. 2004, R. Dillon & C. Yates 1 (PERTH); 17 Nov. 2004, R. Dillon & C. Yates 3 (PERTH); 4 Oct. 
2008, N. Gibson, K. Brown & B. Moyle 4627 (PERTH, DNA); 20 Sep. 1994, N. Gibson & M. Lyons 
1881 (PERTH); 27 July 1995, N. Gibson & M. Lyons 2951 (PERTH); 3 Nov. 1995, N. Gibson & 
B. Moyle 3390 (PERTH); 25 Sep. 1995, B.J. Lepschi 2003 (CANB, PERTH); 8 Oct. 2005, R. Meissner 
& Y. Caruso 508 (PERTH); 9 Oct. 2005, R. Meissner & Y. Caruso 1434 (PERTH), 1435 (PERTH), 
1437 (PERTH); 12 Oct. 2005, R. Meissner & Y. Caruso 1433 (PERTH); 13 Oct. 2005, R. Meissner 
& Y. Caruso 1436 (PERTH); Sep. 1981, K.R. Newbey 8949 (PERTH). 

Distribution. Mirbelia ferricola occurs on a number of Banded Iron Formation (BIF) ranges in the 
semi-arid Yilgarn region of Western Australia, including the Koolanooka Hills and Perenjori Hills, 
on the border of the Avon Wheatbelt-Yalgoo IBRA regions, as well as Mt Finnerty, Mt Manning, 
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Figure 4. Images of Mirbeliaferricola. A- holotype ( N. Gibson, K. Brown & B. Moyle 4621; PERTH 07979835); 
B - stem detail; C - buds showing oblique apex with apiculus and bracts and bracteoles with acuminate apices; 
D - pressed flowers showing calyx tube longer than the lobes, the upper lip fused for c. half its length, and scars 
where bracts and bracteoles have fallen; E - gynoecium in situ showing hairs at the apex of the ovary extending 
along the sutures and onto the style; F - adaxial surface of stipitate fruit showing deep groove and hairs at style 
base; G - abaxial surface of stipitate fruit showing groove and hairs along suture and at style base; H - L.S. of 
fruit showing well-developed septa and greater development of the abaxial septum; I - seed showing irregular 
dark spots and short, pink-tinged papillae within hilum. Images taken from N. Gibson, K. Brown & B. Moyle 
4261 (B, D, E); R. Butcher & R. Davis RB 1267 (C); BJ. Lepschi 2003 (F-I). Scale bars = 5 cm (A); 0.5 mm 
(B, I); 2 mm (C-H). 
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the Helena and Aurora Range, the Die Hardy Range and the Bremer Range, in the Coolgardie IBRA 
region (Figure 2). 

Habitat. Mirbelia ferricola is apparently restricted to the BIF habitat type. Plants grow in shallow and 
lateritic soils on lower to upper slopes and crests of BIF massifs and laterised banded ironstone with 
haematite, as well as on ledges and between rock-cracks on BIF cliffs. Occurs in open woodland and/ 
or tall shrubland with a diverse low shrub understorey, over sparse forbs, ferns, grasses and sedges. 
Associated taxa incl ude A cacia quadrimarginea, A llocasuarina acutivalvis subsp. acutivalvis and subsp. 
prinsepiana , Eucalyptus ebbanoensis subsp. glauciramula, E. livida, Grevillea obliquistigma, Melaleuca 
atroviridis, M. cordata and M. nematophylla in the upper storey, Acacia acuminata, A. nigripilosa subsp. 
nigripilosa, Aluta appressa, A. aspera subsp. hesperia, Alyxia buxifolia , Baeckea elderiana, Banksia 
arborea , Calycopeplus paucifolius , Dodonaea scurra, Hibbertia arcuata , H exasperata, Grevillea 
georgeana, G. paradoxa, Logania buxifolia , Mirbelia ramulosa, Olearia muelleri, Stenanthemum 
newbeyi, Tetratheca paynterae subsp. cremnobata and Westringia cephalantha in the lower- to 
mid-storey, over Aira sp., Chamaexeros macranthera, Cheilanthes adiantoides, Lepidosperma sp., 
Neurachne annularis , Trachymene ornata and Waitzia acuminata var. acuminata. 

Phenology. Flowering from late June to November, with fruit recorded from September to 
November. 

Conservation status. Listed as Priority Three under DEC Conservation Codes for Western Australian 
Flora (Smith 2012), as Mirbelia sp. Helena & Aurora (B.J. Lepschi 2003). 

Etymology. The specific epithet refers to the iron-rich substrate upon which this species is restricted 
(L .ferrum, iron; -icola, dweller). 

Affinities. Affiliated to M. ramulosa and M. stipitata in the ‘M ramulosa subgroup’ (see Results). 
Within this subgroup M. ferricola is most similar to M. ramulosa in ovule number, fruit morphology 
and stipe length, whereas M. stipitata is easily distinguished from both by its possession of only two 
ovules, fruit with sunken veins in which the pseudo-septum is retained on the plant while the seed¬ 
holding halves of the pod fall away, and a long stipe (c. 3 mm long) which is exserted beyond the 
persistent calyx in fruit. While M. ramulosa usually has 3-forked, spinescent branchlets, a glabrous 
calyx, the bracts and bracteoles persistent at least until fruit-set and a glabrous ovary (but see below 
for variants), M ferricola has simple, non-spinescent branchlets, an appressed-puberulous calyx, the 
bracts and bracteoles caducous before anthesis and hairs at the apex of the ovary which extend onto 
the style. 


Variation in Mirbelia ramulosa and the status of M. sp. Carnarvon 

The taxonomic status of Mirbelia sp. Carnarvon is less clear than for the other, previously phrase- 
named taxa in this group, and needs to be considered in the context of M. ramulosa , the most similar 
described species. Detailed examination of M. ramulosa specimens at PERTH and from AD has 
identified some interesting patterns of variation and these are summarised here so as to facilitate 
further study of the group. 

Mirbelia ramulosa is a widespread taxon occurring across the drier parts of the South-west Botanical 
Province of Western Australia, extending into the Yalgoo, Murchison, Carnarvon, Gascoyne, 
Coolgardie and Central Ranges bioregions of the Eremaean Botanical Province and into the southern 
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Northern Territory (Western Australian Herbarium 1998-; Council of Heads of Australasian Herbaria 
2009-). The species is typically characterised by the following combination of characters: prominently 
striate or sulcate stems with spinescent, usually three-forked lateral branchlets; terminal and/or axillary 
racemes; glabrous calyx with a well-formed, shallowly emarginate upper lip; calyx lobes much shorter 
than the tube; glabrous bracts and bracteoles with ciliate margins; bracteoles usually persistent beyond 
anthesis; glabrous ovary and style; 14-18 ovules; inflated pods which are ±straight on the abaxial 
edge and obliquely convex on the adaxial edge, with shallow to moderately deep grooves along 
both sutures; and abaxial septum most developed and extending almost to the adaxial suture in pods 
(Bentham 1864; Grieve 1998). 

The name Mirbelia sp. Carnarvon (J.S. Beard 6008) was erected on Western Australia’s plant census 
in 2002 to accommodate a handful of fruiting specimens from between Shark Bay and Exmouth, allied 
to M. ramulosa. However, the taxonomic concept behind M. sp. Carnarvon and the means by which it 
might be distinguished from M. ramulosa are obscure, with no record of the reasons for its segregation 
and with considerable variation evident among the five specimens available for study. Four of these 
specimens bear specialist determinavits (all made at the time of erecting the name) and although they 
have similar morphology (i.e. leafless stems with numerous simple, non-spinescent apical branchlets; 
pods glabrous and obliquely convex on the adaxial edge), two of them (E of Carnarvon, J.S. Beard 
6008; Cape Range, A.S. George 10286) have slender stems with subdued striae, bearing only non- 
spinescent, simple branchlets, and eight to ten ovules per pod, while the remaining two (Dirk Hartog 
Island, R.I. T. Prince s.n. PERTH 05188113; Shark Bay, M.E. Trudgen 7172) have prominently striate 
stems bearing a mixture of spinescent and non-spinescent, simple and forked branchlets, and c. 30 
ovules per pod. Neither of these forms is a good match for more typical specimens of M. ramulosa. 
As J.S. Beard 6008 is the designated voucher for M. sp. Carnarvon, this name is only appropriately 
applied to the slender-stemmed form with fewer ovules, with the other specimens best assigned to a 
variable M. ramulosa s. lat. (see below). 

Recent flowering and fruiting collections made from near the original collection site of J.S. Beard 6008 
(R. Butcher & S. Dillon RB 1541, RB 1542; G. Guerin & M.E. Trudgen GG1033) are morphologically 
comparable with that specimen and provide further information on habitat and habit for this putative 
taxon. Plants occur on red sand dunes and are generally large (to 1.5 m x 1.5 m), domed shrubs with 
slender, ascending, somewhat tangled branches. Stems have infrequent, three-forked lateral branchlets 
and are finely and shallowly striate, with a number often arising from a node. Flowers are comparable 
to M. ramulosa , although at the smaller end of the range, and have eight to ten ovules. Fruit are tall 
relative to their length, being strongly convex on the adaxial edge and steeply angled to the style, but 
fall within the range of variation observed in M. ramulosa. Other specimens matching this morphology 
have also been collected from sand hills in the Kennedy Range (e.g. J.S. Beard 4393; R. Butcher & 
S. Dillon RB 1540; R. Butcher & R. Davis RB 1548; R.J. Cranfield 1917; K. Newbey 11719), from 
sand hills east of Wooramel ( G.J. Keighery & N. Gibson 1248), at Cape Range (A.S. George 10286) 
and on Bumerbinmah Station (S. Patrick 2930). 

Although the specimens cited above form a relatively cohesive group and match the voucher for M. sp. 
Carnarvon, the boundary of this putative taxon is poorly defined from M. ramulosa s. lat., which 
this study has found to be highly variable across its range. Among the PERTH and AD specimens 
of M. ramulosa s. lat. examined for this study, variation was observed in the thickness of stems, the 
prominence and spacing of stem ridges, the degree to which stems and calyces are glaucous, the relative 
occurrence of simple and three-forked lateral branchlets, the spacing between the lateral branchlets 
and the lengths of each fork, the relative occurrence of terminal and axillary racemes, whether pedicels 
were glabrous or appressed-pubescent, shapes and lengths of bracts and bracteoles, indumentum of 
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calyces and ovaries, the shape of fruit, and the number of ovules (4-30). There is some geographic 
pattern in the morphological variation of M. ramulosa s. lat., although similar forms occur in widely 
disjunct areas, different forms occur together and various forms intergrade with each other and with 
M. sp. Carnarvon. 

Many specimens of M. ramulosa s. lat. collected from the Eremaean Botanical Province have similar 
overall morphology to M. sp. Carnarvon, as well as M. stipitata (Wiluna-N of Laverton), in that their 
stems are slender and subtly striate to almost smooth and their lateral branchlets are frequently simple 
or have long forks. These specimens have a higher number of ovules (10-14) than M. stipitata (2) 
but overlap with M. sp. Carnarvon (8-10). Many of these specimens come from similar sand dune 
habitats to M. sp. Carnarvon, though others occur around granites. Two interesting specimens from 
the northern Gascoyne (Turee Creek dunefields, S. Black s.n. PERTH 06344046; Turee Creek Station, 
D.J. Edinger & G. Marsh DJE 3489) are also morphologically similar to M. sp. Carnarvon, but have 
only four or five ovules. 

Similarly, many specimens of M. ramulosa s. lat. from the northern sandplains between Geraldton 
and Nerren Nerren also share a suite of characters, being tall shrubs (to 1.5 m high) with elongate 
terminal inflorescences (plus shorter axillary racemes) and infrequent to frequent 3-forked branchlets 
which tend to be longer than those observed on Wheatbelt collections. These are similar to Shark Bay 
specimens previously included inM sp. Carnarvon (i.e. M.E. Trudgen 7172; R.I. T. Prince s.n.). Elongate 
terminal inflorescences and longer-forked branchlets also occur on specimens collected from other 
areas, however, including the Darling Scarp, from near York and from the Ravensthorpe-Hopetoun 
region. Specimens having numerous, short, 3-forked lateral branchlets with a higher number of short 
axillary racemes are also widespread and are common in the Wheatbelt. All of these specimens are 
more or less typical of M. ramulosa and have prominently striate stems, often with the ridges much 
narrower than the grooves. 

Ovule number counts from a selection of M. ramulosa s. lat. specimens (83 of 165) from across its 
range reveal some interesting patterns that require further investigation (Figure 5). Specimens with 
11-18 ovules are widely distributed across the south-west and also occur in Central Australia. There 
is a trend towards an increase in ovule number northwards from the Geraldton area to Shark Bay, 
where the highest number (30) was found. Interestingly, slender-stemmed specimens from areas inland 
of Carnarvon and between Turee Creek and Laverton have noticeably lower ovule numbers (4-12), 
overlapping M. sp. Carnarvon (8-10); however a specimen with a typically Wheatbelt morphology 
from north-east of Ongerup (K.R. Newbey 1467) also had ten ovules. Further sampling is required, 
however, to investigate these patterns, including the degree to which ovule number varies between 
flowers on a single plant, whether there are other robust morphological differences correlated to 
differences in ovule number, and whether these differences are correlated to substrate. 

There may also be phenological differences between morphological variants in this complex: for 
example, two specimens collected in the Shark Bay area five days apart {M.E. Trudgen 7332, M.E. 
Trudgen 7172) are at very different phenological stages, the former in bud, flower and early fruit and 
the latter in late fruit. It is also noteworthy that M.E. Trudgen 7332 has 22 ovules while M.E. Trudgen 
7172 has 30 ovules. These differences in phenology and ovule number undoubtedly contributed to the 
first collection being identified as M. ramulosa while the second was identified as ‘ Mirbelia sp.(2)’ and 
later assigned in error to M. sp. Carnarvon, along with R.I. T. Prince s.n. The specimens M.E. Trudgen 
7172 and R.I.T. Prince s.n. are similar to the type of M. daviesioides var. rigida, also collected from 
the Shark Bay area (see Notes under M. balsiformis ); however, a full revision of M. ramulosa s. lat. 
is needed to determine whether the name ‘ rigida ’ should be used and at what rank. 
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Figure 5. Geographic distribution of various ovule numbers in a selection of Mirbelia ramulosa s. lat., M. sp. Carnarvon and 
M. stipitata specimens in Western Australia. Mirbelia stipitata is characterised by having only two ovules, while M. ramulosa 
s. lat. specimens have between four and 30 ovules, with the recognisable form M. sp. Carnarvon having between eight and 
ten ovules. While specimens of M. ramulosa s. lat. having 11-18 ovules are widespread across its range, two specimens from 
the upper Gascoyne are unusual in having only four or five ovules, specimens with ten ovules have been collected near Cue 
and near Ongerup, specimens with 19-22 ovules occur mostly north of Geraldton through to Shark Bay, and specimens with 
24-30 ovules are restricted to the Shark Bay area. 
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Taxa that have already been segregated from M. ramulosa (M stipitata , M. ferricola ) have a number 
of robust characters supporting their recognition as discrete species. It is not yet possible, however, 
to identify similarly strong and consistent characters among specimens of M. sp. Carnarvon, despite 
them being a recognisable group. Although they cannot be adequately separated as a discrete taxon 
at this stage, and they have a nebulous relationship with other Eremaean collections of M. ramulosa 
s. lat., the name M. sp. Carnarvon (J.S. Beard 6008) should be retained on Western Australia’s plant 
census pending a comprehensive study of the patterns of morphological and molecular variation in 
M. ramulosa s. lat. across its range. 

Key to scale-leaved Mirbelia in Western Australia 

1. Indumentum, where present, comprising peltate, white and/or golden hairs; bud apices acuminate to 
acute, occasionally obtuse, not apiculate; upper calyx lobes fused only at base or to less than half their 
length 

2. Spreading sub-shrubs with true leaves and scale leaves; calyx lobes in buds valvate; 

flowers coral-pink to apricot-pink (WA: Kalbarri area). M. corallina 

2: Erect shrubs with scale leaves only; calyx lobes in buds imbricate; flowers yellow or 
yellow and red 

3. Flowers yellow and red; ovules 11-16; pods cymbiform, deeply concave on adaxial 
edge, abaxial septum more developed than adaxial septum (WA: Shark Bay to E 


Kalbarri). M. balsiformis 

3: Flowers yellow; ovules 4; pods obliquely ovoid-ellipsoid, convex and deeply grooved 
on adaxial edge, abaxial septum absent, adaxial septum very well developed 

(WA: Eremaean and Northern Botanical Provinces; NT; Qld). M. viminalis 


1: Indumentum, where present, comprising ±basifixed, translucent to white hairs; bud apices 
obliquely rounded to obtuse with a small to prominent apiculus; upper calyx lobes fused 
for half their length or more into a lip 

4. Ovules 2; stipe c. 3 mm long; pods deeply grooved along both sutures, veins sunken, 

stipe exserted beyond persistent calyx (WA: Meekatharra to Laverton). M. stipitata 

4: Ovules 4-30; stipe 0.4-1.5 mm long; pods not to shallowly grooved along abaxial 
suture, scarcely to moderately deeply grooved along adaxial suture, veins raised, 
stipe not exserted beyond persistent calyx 

5. Branchlets not spinescent, not 3-forked; bracts and bracteoles acuminate, 1.7-3.1 mm 
long, caducous before anthesis; ovary with long hairs along the abaxial suture, 
covering the apex and extending along the style (WA: Yilgarn BIF ranges). M. ferricola 

5: Branchlets usually spinescent, infrequently to frequently 3-forked; bracts and 
bracteoles obtuse to acute, 0.4-2 mm long, usually persistent beyond anthesis; 
ovary and style usually glabrous 

6. Plants large, tangled shrubs with slender, subtly striate, infrequently 3-forked stems; 


ovules 8-10 (WA: sand dunes E Carnarvon). M. sp. Carnarvon 

6: Plants variable in height, stems slender to robust, subtly striate to prominently 
sulcate, infrequently to frequently 3-forked; ovules 2-30 (WA: South-west and 
Eremaean Botanical Provinces; NT). M. ramulosa s. lat. 









92 


Nuytsia Vol. 22 (2) (2012) 


Acknowledgements 

Thanks are due to Brendan Lepschi for first recognising the distinctness of M. ferricola , to Malcolm 
Trudgen for first recognising the distinctness of M. balsifomis and M. corallina, to Rob Davis, Steve 
Dillon and Juliet Wege for their field assistance and companionship, to Wayne Gebert for nomenclatural 
discussions, and to Toby Whittington for graphics support. Terry Macfarlane, Kevin Thiele and an 
anonymous reviewer are thanked for their constructive comments on an earlier draft. This research 
was funded under the Western Australian Department of Environment and Conservation’s Saving Our 
Species biodiversity conservation initiative (2006-2008) and a specific nature conservation project 
grant (2009-2012) within the Nature Conservation Service (formerly labelled as BCI). 

References 

Australian Pea-flowered Legume Research Group (2007-). The Pea Key. http://www.anbg.gov.au/cpbr/cd-keys/peakey/key/ 
The%20Pea%20Key/Media/Html/index.html [accessed 10 May 2012], 

Bentham, G. (1864). Flora Australiensis. Vol. 2. pp. 32-38. (Reeve & Co.: London.) 

Centre for Australian National Biodiversity Research (1999-). Australian Plant Name Index, http://www.anbg.gov.au/cgi-bin/ 
apni [accessed 3 May 2012], 

Council of Heads of Australasian Herbaria (2009-). Australia’s Virtual Herbarium (AVH). http://www.chah.gov.au/avh/ 
[accessed 17 November 2011], 

Crisp, M.D. & Cook, L.G. (2003a). Molecular evidence for definition of genera in the Oxylobium group (Fabaceae: Mirbelieae). 
Systematic Botany 28(4): 705-713. 

Crisp, M.D. & Cook, L.G. (2003b). Phylogeny and embryo sac evolution in the endemic Australasian papilionoid tribes 
Mirbelieae and Bossiaeeae. In. Klitgaard, B.B. & Bruneau A. (eds) Advances in legume systematics Part 10: higher level 
systematics. pp. 253-268. (Royal Botanic Gardens, Kew: London.) 

Crisp, M.D. & Taylor, J.M. (1987). Notes on Leptosema and Mirbelia (Leguminosae - Papilionoideae) in Central Australia. 
Journal of the Adelaide Botanic Gardens. 10(1): 131-143. 

Crisp, M.D. & Weston, PH. (1987). Cladistics and legume systematics, with an analysis of the Bossiaeeae, Brongniartieae 
and Mirbelieae. In. Stirton, C.H. (ed ) Advances in legume systematics Part 3. pp. 65-130. (Royal Botanic Gardens, Kew: 
London.) 

Department of the Environment, Water, Heritage and the Arts (2008). Interim Biogeographic Regionalisation for Australia 
(IBRA) Version 6.1. http://www.environment.gov.au/parks/nrs/science/bioregion-framework/ibra/index.html [accessed 
25 August 2011], 

Global Biodiversity Information Facility (2001-). Mirbelia rigida ms. http://es.mirror.gbif.org/species/16134559/ [accessed 
10 May 2012], 

Grieve, B.J. (1998). How to know Western Australian wildflowers Part 2: Dicotyledons (Amaranthaceae to Lythraceae). 2 nd 
Edn. (University of Western Australia Press & the Wildflower Society of Western Australia (Inc.): Nedlands.) 

Orthia, L.A., Cook, L.G. & Crisp, M.D. (2005a). Generic delimitation and phylogenetic uncertainty: an example from a group 
that has undergone an explosive radiation. Australian Systematic Botany 18: 41-47. 

Orthia, L.A., Crisp, M.D., Cook, L.G. & de Kok, R.P.J. (2005b). Bush peas: a rapid radiation with no support for the monophyly 
of Pultenaea (Fabaceae: Mirbelieae). Australian Systematic Botany 18: 133-147. 

Schrire, B.D. (1995). Evolution of the tribe Indigofereae (Leguminosae - Papilionoideae). In. Crisp, M.D. & Doyle, J.J. (eds) 
Advances in legume systematics Part 7: phylogeny pp. 161-244. (Royal Botanic Gardens, Kew: London.) 

Smith, J.E. (1805). Mirbelia. In. Koenig, C. & Sims, J. Annals of botany, p. 115. (R. Taylor: London.) 

Smith, M. (2012). Declared Rare and Priority Flora listfor Western Australia. (Department of Environment and Conservation: 
Kensington.) 

Thiers, B. (continuously updated). Index Herbariorum: a global directory of public herbaria and associated staff. New York 
Botanical Garden’s Virtual Herbarium, http://sweetgumnybg.org/ih/ [accessed 12 October 2011], 

Western Australian Herbarium (1998-). FIoraBase—the Western Austral ianFlora. DepartmentofEnvironmentand Conservation. 
http://www.florabase.dec.wa.gov.au/ [accessed 17 November 2011], 


Nuytsia 

The journal of the Western Australian Herbarium 

22(3): 93-110 

Published online 30 July 2012 


Notes on the identity and status of Western Australian phrase names in 
Corymbia and Eucalyptus (Myrtaceae) 


Dean Nicolle 1,4 , Malcolm E. French 2 and Kevin Thiele 3 


'Currency Creek Arboretum, P.O. Box 808, Melrose Park, South Australia 5039 
2 29 Stonesfield Court, Padbury, Western Australia 6025 
3 Western Australian Herbarium, Department of Environment and Conservation, 
Locked Bag 104, Bentley Delivery Centre, Western Australia 6983 
Corresponding author, email: Dean.Nicolle@dn.com.au 


Abstract 

Nicolle, D., French, M.E. & Thiele, K. Notes on the identity and status of Western Australian phrase 
names in Corymbia and Eucalyptus (Myrtaceae). Nuytsia 22(3): 93-110 (2012). A total of 27 phrase 
names in Corymbia K.D.Hill & L.A.S.Johnson (1) and Eucalyptus L'Her. (25) which occur at least 
partly in Western Australia have been assessed with respect to their identity and status. Of these 27 
phrase names, we recommend that 14 be removed from Western Australia's plant census because they 
either represent duplicate names (taxonomically matching another phrase name or published taxon), 
are taxonomically indistinct or very poorly understood, or are considered to represent hybrids. We 
erect eight new phrase names for Eucalyptus in Western Australia. 

Introduction 

The Western Australian Herbarium has a policy of including undescribed taxonomic entities in its 
specimen and census databases to accommodate potential new taxa that have not yet been formally 
described. This is regarded as a necessary complement to taxonomic work in an area as rich in undescribed 
taxa as Western Australia. Many of the taxa so treated are restricted in distribution and rare, and giving 
them interim recognition pending taxonomic revision has important policy implications. Undescribed 
taxa as recognised at the Western Australian Herbarium are given equal status with described species 
in the Declared Rare and Priority Flora List for Western Australia (Smith 2012) and hence have 
regulatory and legislative protection. Similarly, such undescribed taxa, named using an Australia-wide 
agreed phrase-naming convention (Barker 2005), are included in th q Australian Plant Census project 
(Council of Heads of Australasian Herbaria 2005-) and may be given legislative protection under the 
Commonwealth Environment Protection and Biodiversity Conservation Act (1999). 

Given the regulatory, legislative and policy implications of recognising such potential taxa, it is 
important that they be recognised and phrase-named only when there is reasonable justification that 
they are likely to represent discrete taxa once studied. To this end, the Western Australian Herbarium 
in recent years has instituted a policy of (1) requiring reasonable justification when new phrase names 
are added to Western Australia's plant census, principally in the form of a statement of diagnosis of 
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the entity from related and/or similar species, akin to that which accompanies a taxonomic paper, and 
(2) lodging a reference specimen for the phrase name in a public herbarium (preferably at PERTH 
for Western Australian endemic taxa). 

Before this policy was instituted, however, a number of phrase names were added to the census with few 
details and no recorded justification for their distinctiveness. Such phrase names, devoid of information 
and equivalent to taxonomic nomina nuda , tend to remain on the census for many years pending a 
complete revision of the group to which they belong, potentially compromising its integrity. 

This paper is a review of all Eucalyptus L'Her. and Corymbia K.D.Hill & L. A. S. Johnson phrase names 
currently on Western Australia’s plant census (Western Australian Herbarium 1998-) This review 
formally removes a number of Eucalyptus phrase names, equivalent to reducing them to taxonomic 
synonyms. It must be emphasised that the purpose of this paper is to review individual phrase names, 
and not to provide a treatment or to discuss other synonyms for the taxa mentioned, which would 
require a detailed taxonomic treatment of each taxon. The opportunity is taken here to also erect a 
number of new phrase names for Eucalyptus in Western Australia. 

In many cases, a phrase name has been based on an earlier-coined manuscript (unpublished) name 
or names. In such cases, we have listed the earlier-coined manuscript name as a synonym of the 
phrase name (regardless of whether we accept the phrase name or recommend its removal from the 
census) where we can be sure of the correct application of the manuscript name. We can be sure of the 
correct application of the manuscript name where one of us has coined the name, as well as in 
cases where we have been able to determine the author of a manuscript name and have been able to 
discuss the name's intended application with the author. In some cases we cannot be completely 
certain of the correct application of an earlier-coined manuscript name, due to the author (or authors) 
of the manuscript name being deceased. In such cases we list the manuscript name as a ‘probable 
synonym'. 

We have grouped the phrase names dealt with here into three categories: 

• 14 phrase names which we recommend be removed from Western Australia’s plant census 
(Western Australian Herbarium 1998-) because they either represent duplicate names 
(taxonomically matching another phrase name or published taxon; nine names), are 
taxonomically indistinct or very poorly understood (five names); or are representative of 
putative hybrids (one name); 

• 13 phrase names which we accept as certain or probable undescribed taxa of known 
affinity; and 

• Eight new phrase names erected here. 

Of the 21 phrase names that we here recognise (including the eight new phrase names), seven 
occur in E. ser. Porantherae Benth. Seedling characteristics are important in delimiting 
taxa in this series, and hence the distribution of some of these seven phrase names is poorly 
understood at the present time. The series is the subject of an extensive and long-term taxonomic study 
by two of us (DN & MEF) and Ian Brooker. 
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Phrase names which we recommend be removed from Western Australia’s plant census 
Eucalyptus drummondii subsp. Moora (D. Nicolle 1653) 

Voucher specimen. WESTERN AUSTRALIA: SE of Moora, 25 Jan. 1996, D. Nicolle 1653 & M.E. 
French (AD, CANB). 

Synonym. Eucalyptus drummondii subsp. pendiflora D.Nicolle ms (Western Australian Herbarium 
1998-). 

Notes. This phrase name represents one of several morphological variants of E. drummondii Benth. 
The variant is distinguished within E. drummondii by the non-waxy adult parts and the more or less 
pendulous inflorescences due to the generally long peduncles and pedicels and the relatively large (and 
therefore heavy) flower buds and fruits. However, the distribution of this variant is poorly understood 
(specimens attributable to this variant have only been collected in the Moora area) and its morphology 
appears to be variable and to overlap with other variants of E. drummondii. We are currently of the 
opinion that this variant is not worthy of taxonomic recognition, pending further investigation. 

We therefore recommend that the phrase name E. drummondii subsp. Moora (D. Nicolle 1653) be 
removed from Western Australia’s plant census (Western Australian Herbarium 1998-) and that 
specimens filed under that name be included in E. drummondii. 

Eucalyptus drummondii subsp. York (D. Nicolle & M. French DN 3684) 

Voucher specimen. WESTERN AUSTRALIA: E of York, 12 Nov. 2000, D. Nicolle 3684 & M.E. 
French (CANB, PERTH). 

Synonym. Eucalyptus drummondii subsp. glauciflora D.Nicolle ms (Western Australian Herbarium 
1998-). 

Notes. This phrase name represents one of several morphological variants of E. drummondii Benth. 
The variant has been distinguished within E. drummondii by the waxy branchlets, flower buds and 
young fruits. The inflorescences are generally held erect. The distribution of this variant is poorly 
understood (specimens attributable to this variant have mainly been collected in the region east of 
Perth) and its morphology is variable and appears to overlap with other variants of E. drummondii. 
We are currently of the opinion that this variant is not worthy of taxonomic recognition, pending 
further investigation. 

We therefore recommend that the phrase name E. drummondii subsp. York (D. Nicolle & M. French 
DN 3684) be removed from Western Australia’s plant census (Western Australian Herbarium 1998-) 
and that specimens filed under that name be included in E. drummondii. 

Eucalyptus falcata subsp. Jerramungup (Canning CBG 038636) 

Voucher specimen. WESTERN AUSTRALIA: 1.4 miles from Jerramungup towards Albany, 1 Nov. 
1968, E.M. Canning WA/68 6943 (CBG 038636). 


96 


Nuytsia Vol. 22 (3) (2012) 


Probable synonym. Eucalyptusfalcatasubsp. eVewtaL.A.S.Johnson&K.D.Hillms (WesternAustralian 
Herbarium 1998-). In the absence of a type or reference specimen, and considering that both authors 
of the manuscript name are deceased, we cannot with certainty determine the concept of this name. 

Notes. This phrase name is equivalent to E. falcata Turcz. var. ecostata Maiden, one of several taxa, 
previously included in the ‘mallee' variant of E. falcata. This variety is a common taxon distributed in 
subcoastal areas from the Stirling Range eastwards to near Munglinup. Specific status for E. falcata 
var. ecostata seems appropriate, but no published combination for the variety has yet been made; it 
will be formally raised to specific status as E. ecostata by two of us (DN & MEF) in a paper revising 
E. ser. Falcatae Brooker & Hopper in preparation for Nuytsia. 

We therefore recommend that the phrase name E. falcata subsp. Jerramungup (Canning CBG 038636), 
be removed from Western Australia's plant census (Western Australian Herbarium 1998-) and that 
specimens determined as this name be filed under E. falcata var. ecostata until such time as this taxon 
is described at specific status. 

Eucalyptus oldfieldii subsp. Millar Range (M. French 303) 

Voucher specimen. WESTERN AUSTRALIA: between Amy and Winterbottom Rocks, NW Neale 
Junction, Great Victoria Desert, 9 Sep. 1997, M. French 303 (PERTH). 

Synonym. Eucalyptus oldfieldii subsp. millarensis D.Nicolle ms (Western Australian Herbarium 
1998-). 

Notes. This phrase name is taxonomically very similar to E. sp. Little Sandy Desert (D. Nicolle & 
M. French DN 4304). Both phrase names represent a variant of E. oldfieldii F.Muell. which occurs 
in parts of the Little Sandy, Gibson and Great Victoria Deserts, to the north and east of the typical 
subspecies. Eucalyptus oldfieldii subsp. Millar Range has somewhat more obconical fruits than desert 
populations elsewhere; however we regard the Millar Range population as a minor variant and not 
worthy of taxonomic distinction from E. sp. Little Sandy Desert. We have chosen to accept (see below) 
the phrase name E. sp. Little Sandy Desert as many more specimens are currently attributed to this 
phrase name compared to E. oldfieldii subsp. Millar Range. 

We therefore recommend that the phrase name E. oldfieldii subsp. Millar Range (M. French 303) 
be removed from Western Australia’s plant census (Western Australian Herbarium 1998-) and that 
specimens filed under this name be included in E. sp. Little Sandy Desert (D. Nicolle & M. French 
DN 4304). 

Eucalyptus sp. Eyre (K. Hill & L.A.S. Johnson KH 2170) 

Voucher specimen. WESTERN AUSTRALIA: 14.2 km S of Hwy on track to Eyre telegraph station 
(now Eyre Bird Observatory), 3 Nov. 1986, K. Hill 2170 & L.A.S Johnson (CANB, MEL, NSW, 
PERTH). 


Probable synonym. Eucalyptus sinuensisK.D.YLiW&L.A.SJohnsonms (WesternAustralian Herbarium 
1998-). In the absence of a type or reference specimen, and considering that both authors of this 
manuscript name are deceased, we cannot with certainty determine the concept of this name. 
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Notes. For comments, see under the following phrase name. 

Eucalyptus sp. Madura Beach (D. Nicolle 1570) 

Voucher specimen. WESTERN AUSTRALIA: S of Madura Pass in sandhills, 21 Sep. 1995, D. Nicolle 
1570 (AD, CANB). 

Synonym. Eucalyptus discreta subsp. densiflora D.Nicolle ms (Western Australian Herbarium 
1998-). 

Notes. The two phrase names E. sp. Eyre and E. sp. Madura Beach represent eastern populations of 
E. discreta Brooker, and were previously considered by one of us (DN) to represent a potential new 
taxon on the basis of its apparently more persistent bark, duller leaves and more pointed opercula. 
The representative specimen for E. sp. Eyre also bears the manuscript name Eucalyptus ‘ sinuensis\ 
so presumably the collectors of this specimen also thought it was worthy of taxonomic distinction, 
although we can no longer ascertain their reasoning. Subsequent field and herbarium studies by us 
have indicated that the eastern populations of E. discreta are not worthy of taxonomic distinction. 
The species has a more- or- less continuous distribution from near Esperance eastwards along the 
Wylie Scarp to south of Madura Pass. The extent of persistent bark appears to be associated with 
plant size and time elapsed since the plant was last burnt in a wildfire, the variation in adult leaf gloss 
appears to be seasonal, and operculum shape varies widely throughout the distribution of the species. 
Eucalyptus discreta is a member of E. ser. Porantherae , in which a number of potential new taxa have 
been identified; it is the subject of an extensive and long-term taxonomic study by two of us (DN & 
MEF) and Ian Brooker. 

We therefore recommend that the phrase names E. sp. Eyre (K. Hill & L. A. S. Johnson KH 2170) and E. sp. 
Madura Beach (D. Nicolle 1570) be removed fromWestern Australia's plant census (Western Australian 
Herbarium 1998-) and that specimens filed under these names be included in E. discreta. 

Eucalyptus sp. H Kimberley Flora (S.J. Forbes 2560) 

Voucher specimen. WESTERN AUSTRALIA: 17.9 km SSW Bungle Bungle Outcamp, 6.9 km S 
Tickalara Track en route to Piccaninny Creek, 7 Jul. 1984, S.J. Forbes 2560 (CANB, MEL, 
PERTH). 

Notes. The Flora of the Kimberley Region (Rye 1992) included Eucalyptus sp. H, described as closely 
related to E. brevifolia F.Muell. but differing in its silvery shoots. No representative specimens were 
cited for the taxon. The description suggests that the concept of the name matches what has been named 
as E. ordiana Dunlop & Done (Dunlop & Done 1992). However, it appears that the representative 
specimen (S.J. Forbes 2560) later chosen when the phrase name E. sp. H Kimberley Flora was erected, 
does not match the intended concept of the phrase name as indicated by Rye (1992). 

The specimen S.J. Forbes 2560 appears to be a hybrid between E. brevifolia and the common box- 
barked eucalypt species of the area (here included in E. leucophylla Domin; see below). Both these 
species occur in the locality, which is on a main track on the western edge of the Bungle Bungle Range. 
The specimen is intermediate in morphology between these two species and the label data states that 
it occurs with E. brevifolia. 
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Three other specimens at PERTH have been determined as E. sp. H Kimberley Flora, and we have 
examined these in an attempt to further resolve the identity of the phrase name. Each of these three 
specimens requires specific comment: 

• 19 km N of Springvale Homestead, 13 km W of Great Northern Highway, 68 km N of Halls 
Creek, Kimberley, 21 Jun. 1976, A.C. Beauglehole 53452. This specimen represents a mixed 
collection, with the mounted branchlet representing E. brevifolia and the bag of flower buds 
from E. tetrodonta F.Muell. 

• 6.5 km NE of Mary River Crossing, 92 km SW of Halls Creek, 19 Jun. 197 6 , A.C. Beauglehole 
53256. This specimen appears closest to E. brevifolia, and is certainly not representative of 
E. ordiana. 

• 7.8 miles by road from the King River Crossing towards Karunjie, 31 Oct. 1973, M.I.H. 
Brooker 4228. This specimen represents either E. ordiana or an intergrade (or hybrid) between 
E. ordiana and E. brevifolia. 

In summary, these three specimens do not provide any further information as to the identity of the ‘ concept’ 
of E. sp. H Kimberley Flora, but do confirm that the identity of the phrase name is confusing. 

We therefore recommend that the phrase name Eucalyptus sp. H Kimberley Flora (S.J. Forbes 2560) 
be removed from Western Australia's plant census (Western Australian Herbarium 1998-) (with the 
‘ concept’ of this phrase name representing E. ordiana) and that the representative specimen be included 
in E. brevifolia x E. leucophylla. 

The nomenclature of the northern box-barked eucalypts allied to E. leucophylla requires reassessment. 
Hill and Johnson (2000) recognized four taxa that we would include in E. leucophylla, including two 
that they originally described at the time (E. limitaris F.A.S.Johnson & K.D.Hill and E. tephrodes 
F.A.S.Johnson & K.D.Hill) and two existing species {E. leucophylla and E. tropica Cambage). The 
four species were distinguished in their key (among other species) using a combination of State borders 
and the presence/absence of wax on the branchlets, leaves and/or flower buds (E. tropica if waxy and 
in Queensland; E. tephrodes if waxy and in Western Australia or the Northern Territory; E. leucophylla 
if not waxy and in Queensland; and E. limitaris if not waxy and in Western Australia or the Northern 
Territory). Setting aside political boundaries, considering that the waxiness of branchlets is variable 
within and between populations in the species complex, and in the absence of any other distinguishing 
characteristics, we have included all four of these species in our concept of E. leucophylla. 

Eucalyptus sp. Mukinbudin (D. Nicolle & M. French DN 3486) 

Voucher specimen. WESTERN AUSTRAFIA: NW side ofElachbutting Hill, 1 Oct. 2000, D. Nicolle 
3486 & M. French (AD, CANB, PERTH). 

Notes. This phrase name represents the published name E. leptophylla F.Muell. ex Miq. var .floribunda 
Blakely. This variety is restricted to sandy soils around granite outcrops in the north-eastern part of 
the wheatbelt, and is most closely related to E. horistes F.A.S.Johnson & K.D.Hill, differing in its 
waxy branchlets and shorter, broader, dull blue-green adult leaves. Specific status for E. leptophylla 
var. floribunda seems appropriate, but no published combination for the variety has yet been made. 
The variety has a more distant relationship to E. leptophylla var. leptophylla. Eucalyptus leptophylla 
var. floribunda is a member of E. ser. Porantherae, in which a number of potential new taxa have 
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been identified and which is the subject of an extensive and long-term taxonomic study by two of us 
(DN & MF) and Ian Brooker. 

We therefore recommend that the phrase name E. sp. Mukinbudin (D. Nicolle & M. French DN 3486) 
be removed from Western Australia’s plant census (Western Australian Herbarium 1998-) and that 
specimens determined as this name be filed under E. leptophylla var. floribunda until such time as 
this taxon is described at specific status. 

Eucalyptus sp. Ravensthorpe (A.S. George 616) 

Voucher specimen. WESTERN AUSTRALIA: c. 6 miles S of Ravensthorpe, 2 Jan. 1960, A.S. George 
616 (PERTH). 

Probable synonym. Eucalyptus austrinaL.A. S .Johnson & K.D.Hill ms (Western Australian Herbarium 
1998-). In the absence of a type or reference specimen, and considering that both authors of this 
manuscript name are deceased, we cannot with certainty determine the concept of this name. 

Notes. This phrase name is either taxonomically very similar to, or conspecific with, the phrase name 
Eucalyptus sp. Fraser Range (D. Nicolle 2157). Both phrase names represent one of a number of 
variants of E. rigidula Maiden, a member of E. ser. Porantherae , in which a number of potential new 
taxa have been identified and which is the subject of an extensive and long-term taxonomic study by 
two of us (DN & MEF) and Ian Brooker. We have chosen to accept the phrase name Eucalyptus sp. 
Fraser Range for this taxon as we are familiar with the population representative of this phrase name 
in the field. 

We therefore recommend that the phrase name E. sp. Ravensthorpe (A.S. George 616) be removed 
from Western Australia’s plant census (Western Australian Herbarium 1998-) and that specimens filed 
under this name be included in E. sp. Fraser Range (D. Nicolle 2157). 

Eucalyptus sp. Tarin Rock (D. Nicolle & M. French DN 3739) 

Voucher specimen. WESTERN AUSTRALIA: 3.5 km from Hotker Rd on Katanning to Nyabing road 
towards Katanning, 26 Jan. 2001, D. Nicolle 3739 & M. French (AD, CANB, NSW, PERTH). 

Synonym. Eucalyptus extensa subsp. dasyphloia D.Nicolle ms (Western Australian Herbarium 
1998-). 

Notes. This phrase name represents populations of E. extensa L.A.S.Johnson & K.D.Hill which we 
previously considered to represent a potential new taxon on the basis of the rough bark on their lower 
stem(s). Subsequent field research and the cultivation of plants from this entity (including from the 
representative specimen) since 2001 have indicated that the persistence of bark is variable between 
and within populations of the species and may be dependant on stem age and/or past damage sustained 
to the stem(s) of the plants. 

We therefore recommend that the phrase name E. sp. Tarin Rock (D. Nicolle & M. French DN 3739) 
be removed from Western Australia’s plant census (Western Australian Herbarium 1998-) and that 
specimens filed under this name be included in E. extensa. 
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Eucalyptus sp. Wagerup (L. Johnson 9127 & B. Briggs) 

Voucher specimen. WESTERN AUSTRALIA: 5.8 km on Willowdale Rd SSE ofHwy at Yalup Brook, 
then 2.3 km NNE on Scarp Rd (= Boundary Rd), 24 Oct. 1988, L. Johnson 9127 & B. Briggs (BRI, 
CANB, NSW, PERTH). 

Synonym. Eucalyptus graniticola Hopper ms (Western Australian Herbarium 1998-); Eucalyptus 
graniticola Hopper ined. (Brooker & Kleinig 2001; Rossetto et al. 1996). This manuscript name is 
erroneously listed as Eucalyptus graniticola Brooker & Hopper ms in the Australian Plant Name 
Index (Centre for Australian National Biodiversity Research 199-). 

Notes. This phrase name is represented by a solitary wild individual on the Darling Scarp south of Perth. 
The individual has adult morphology intermediate between a small-fruited variant of E. drummondii , 
populations of which are known within 5 km of E. sp. Wagerup, and E. rudis Endl., which is common 
along watercourses in the region. The plant does not produce viable seed, hence its seedling morphology 
cannot be examined. Rossetto et al. (1996) investigated the potential hybrid origin of the solitary wild 
individual of E. sp. Wagerup using DNA fingerprinting, and concluded that it certainly represents the 
hybrid E. drummondii x E. rudis. 

We therefore recommend that the phrase name E. sp. Wagerup (L. Johnson 9127 & B. Briggs) be 
removed from Western Australia's plant census (Western Australian Herbarium 1998-) and that 
specimens filed under this name be filed under E. drummondii x E. rudis. 

Eucalyptus sp. Yealering (D. Nicolle & M. French DN 3424) 

Voucher specimen. WE STERN AUSTRALIA: E of Yealering towards Kulin, 16 Sep. 2000, D. Nicolle 
3424 & M.E. French (AD, CANB, PERTH). 

Synonym. Eucalyptus kondininensis subsp. tuberosa D.Nicolle ms (Western Australian Herbarium 
1998-). 

Notes. This phrase name represents populations of E. kondininensis Maiden & Blakely which we had 
previously considered to represent a potential new taxon on the basis of the presence of a lignotuber and 
multi-stemmed habit. Subsequent field research and the cultivation of plants from various populations 
of E. kondininensis at Currency Creek Arboretum since 1993 have indicated that the species typically 
develops a lignotuber and is variable with regard to habit (varying from a robust several-stemmed 
mallee to a moderate-sized single-stemmed tree), which appears to be dependant on past physical 
damage sustained to the plant. 

We therefore recommend that the phrase name E. sp. Yealering (D. Nicolle & M. French DN 3424) 
be removed from Western Australia's plant census (Western Australian Herbarium 1998-) and that 
specimens filed under this name be included in E. kondininensis. 

Eucalyptus sp. Zanthus (R. Davis 10360) 

Voucher specimen. WESTERN AUSTRALIA: 124.7 km N of Balladonia along Zanthus - Balladonia 
track, 20 Jul. 2002, R. Davis 10360 (PERTH). 
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Notes. This phrase name taxonomically matches E. sp. North Balladonia (D. Nicolle & M. French DN 
3620). Both phrase names represent populations of mallees of E. ser. Rufispermae Maiden occurring 
between Balladonia and Zanthus, which have at least superficial similarities to E. assimilans L.A.S. 
Johnson & K.D.Hill, E. gypsophila D.Nicolle and E. sheathiana Maiden. We have chosen to accept 
the phrase name E. sp. North Balladonia (D. Nicolle & M. French DN 3620) for this taxon as the 
representative specimen for this phrase name has duplicates in other herbaria and we are familiar with 
the population representative of this phrase name in the field. 

We therefore recommend that the phrase name E. sp. Zanthus (R. Davis 10360) be removed from 
Western Australia’s plant census (Western Australian Herbarium 1998-) and that specimens filed under 
this name be included in E. sp. North Balladonia (D. Nicolle & M. French DN 3620). 

Eucalyptus vegrandis subsp. Fine leaf (P.J. White 452) 

Voucher specimen. WESTERN AE1STRALIA: Nature Reserve 9648, 1.7 km S of Black road along 
Buckering road, Wagin, 4 Mar. 1993, P.J. White 452 (PERTH). 

Euclyptus vegrandis L.A.S. Johnson & K.D.Hill subsp. Fine leaf was based on a specimen determined 
as E. orthostemon D.Nicolle & Brooker (see Nicolle & Brooker 2005) by D. Nicolle in August 2002 
(determinavit label on the specimen), and cited as a ‘selected specimen’ in its original description by 
Nicolle and Brooker (2005). We are unaware who originally coined the phrase name, but it appears 
to have been coined prior to the description of E. orthostemon , and the original concept of the phrase 
name, although unknown, may have been similar to that of E. orthostemon. 

We therefore recommend that the phrase name E. vegrandis subsp. F ine leaf (P.J. White 452) be removed 
from Western Australia’s plant census (Western Australian Herbarium 1998-) and that specimens filed 
under this name be included in E. orthostemon. 

Phrase names we accept as possible or certain undescribed taxa 

Corymbia sp. Prince Regent River (R.L. Barrett & M.D. Barrett RLB 3750) 

Voucher specimen. WESTERN AUSTRALIA: ‘Isoetes Creek’ (informal name), W of Quail Creek, 
15.9 km SSE of Kings Cascade S, Prince Regent River Reserve, 22 Jan. 2007, R.L. Barrett & M.D. 
Barrett RLB 3750 (PERTH). 

Notes. This phrase name represents populations of a paper-fruited bloodwood occurring in remote 
and fairly inaccessible areas of the west Kimberley between Walcott Inlet and the Prince Regent 
River. One of us (DN) has collected specimens matching R.L. Barrett & M.D. Barrett RLB 3750 from 
sandstone hills and ridges to the north-east of Walcott Inlet, on Mount Daglish ( D. Nicolle 5814) and 
in the upper reaches of the Calder River (D. Nicolle 5817). At these localities, the plants are mostly 
smooth-barked small trees with slightly glossy, green, glabrous to sparsely setose leaves, which match 
Corymbia clavigera (Schauer) K.D.Hill & L. A. S. Johnson in habit, bark, leaf and general inflorescence 
morphology, as circumscribed by Hill and Johnson (1995). These populations differ from ‘typical’ 
C. clavigera (which occurs to the north, from Augustus Island to the Mitchell Plateau) in their smaller 
fruits on much shorter pedicels, and as such may represent an undescribed taxon. 
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Corymbia sp. Yampi Peninsula (R.L. Barrett & A.N. Start RLB 2280) 

Voucher specimen. WESTERN AUSTRALIA: Saddle Hill, flat-topped mesa (above mudflats on W 
side), SW of Kimbolton Homestead, Yampi Peninsula, Yampi Sound Defence Training Area, Western 
Australia, 13 Mar. 2001, R.L. Barrett 2280 & A.N. Start (PERTH). 

Notes. We have not seen plants attributable to this phrase name in the field; the only specimen we 
have seen is the representative specimen, collected from north of Derby in the Kimberley region 
of Western Australia, consisting of one branchlet with leaves and mature fruits with seeds and an 
inflorescence branchlet with leaves and old flowers (but no flower buds). The specimen most closely 
matches C. cliftoniana (W.Fitzg.) K.D.Hill & L. A. S .Johnson, which is widespread but very scattered in 
north-western Australia (including throughout the southern and eastern Kimberley region), from near 
Derby in Western Australia to the Victoria River area in the Northern Territory. Corymbia cliftoniana 
is poorly collected, and few collections have mature buds and flowers. It appears to be somewhat 
variable in morphology and may represent a complex of several taxa (R.L. Barrett pers. com. May 
2012). The representative specimen of C. sp. Yampi Peninsula differs from typical C. cliftoniana most 
notably in the coarse bristle-hairs on the inflorescence branchlets, peduncles, pedicels and hypathia 
(adult material of C. cliftoniana is glabrous). 

Eucalyptus sp. Badgingarra (D. Nicolle & M. French DN 3515) 

Voucher specimen. WESTERN AUSTRALIA: NE of Badgingarra, 28 Oct. 2000, D. Nicolle 3515 & 
M.E. French (AD, CANB, PERTH). 

Synonym. Eucalyptus falcata subsp. opima D.Nicolle ms (Western Australian Herbarium 1998-). 

Notes. This phrase name represents one of several variants previously included in the ‘mallee’ form 
of E. falcata. Eucalyptus sp. Badgingarra is of very scattered distribution in a subcoastal north-south 
strip from southeast of Geraldton southwards to south of Cunderdin in Western Australia, where it 
usually occurs on or near lateritic breakaways or rises, often in low heath vegetation. It is a mallee 
with weakly pendulous inflorescences and with relatively short and squat flower buds and fruits. 
This taxon will be formally described by two of us (DN & MEF) in a paper revising E. ser. Falcatae 
currently in preparation for Nuytsia. 

Eucalyptus sp. Esperance (M.E. French 1579) 

Voucher specimen. WESTERN AUSTRALIA: on track into Mt Ridley, N of Mt Ridley, 11 Jan. 2004, 
M.E. French 1579 (PERTH). 

Probable synonym. Eucalyptus burgmanniana L. A. S. Johnson & K.D.Hill ms. In the absence of a type 
or reference specimen, and considering that both authors of this manuscript name are deceased, we 
cannot with certainty determine the concept of this name. 

Notes. This phrase name represents a variant of E. phenax Brooker & Slee occurring on the Esperance 
plains from north-west of Esperance eastwards towards Mt Ragged, where it often occurs as an 
understorey species to larger mallee and tree species. Eucalyptus sp. Esperance appears to have 
consistently bluer adult leaves and somewhat larger buds and fruits than E. phenax occurring elsewhere. 
Although its distinctiveness from variants of E. phenax occurring elsewhere appears to be slight, we 
nevertheless regard that it may represent an undescribed taxon. 
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Eucalyptus sp. Fraser Range (D. Nicolle 2157) 

Voucher specimen. WESTERN AUSTRALIA: Eyre Hwy between Balladonia Roadhouse and Fraser 
Range, 11 Apr. 1998, D. Nicolle 2157 (PERTH). 

Probable synonyms. Eucalyptus aperticoma L.A.S.Johnson & K.D.Hill ms (Western Australian 
Herbarium 1998-); Eucalyptus clancularia L.A.S.Johnson & K.D.Hill ms (Western Australian 
Herbarium 1998-, as E. clancularia D.Nicolle). 

Notes. This manuscript name is erroneously listed as Eucalyptus clancularia D.Nicolle ms on the 
Australian Plant Name Index (Centre for Australian National Biodiversity Research 199-) and on 
FloraBase (Western Australian Herbarium 1998-). In the absence of a type or reference specimen, 
and considering that both authors of this manuscript name are deceased, we cannot with certainty 
determine the concept of either of these manuscript names. 

This phrase name represents one of several imperfectly understood variants of E. rigidula. Eucalyptus 
sp. Fraser Range appears to be restricted to sites associated with rocky outcrops (e.g. Disappointment 
Rock, Cave Hill and Newman Rock); however its distributional limits are currently poorly understood. 
It can be distinguished from E. rigidula by its narrow juvenile leaves, narrow adult leaves, small 
buds with relatively long, beaked opercula, and small fruits. Both E. sp. Fraser Range and E. rigidula 
are members of E. ser. Porantherae, in which a number of potentially undescribed taxa have been 
identified and which is the subject of an extensive and long-term taxonomic study by two of us (DN 
& MEF) and Ian Brooker. 

Eucalyptus sp. Great Victoria Desert (D. Nicolle & M. French DN 3877) 

Voucher specimen. WESTERN AUSTRALIA: 31.1 km S of Dundas Nature Reserve boundary gate 
with Southern Hills Station on the Fraser Range - Mt Ridley track, 18 Jul. 2001, D. Nicolle 3877 & 
M. French (AD, CANB, PERTH). 

Synonym. Eucalyptus oblivialis D.Nicolle ms (Western Australian Herbarium 1998-). 

Notes. This phrase name represents a variant of E. leptophylla from the Great Victoria Desert of South 
and Western Australia and adjacent areas. The representative specimen is from outside this ‘core’ area 
but nevertheless generally matches the morphology of specimens from the Great Victoria Desert. 
The morphology and particularly the distribution of E. sp. Great Victoria Desert is currently poorly 
understood; however, both its morphology and distribution appears to be somewhat intermediate 
between E. leptophylla (mainly distributed in eastern Australia) and E. horistes (from the wheatbelt 
and goldfields of Western Australia). Eucalyptus sp. Great Victoria Desert, E. leptophylla and E. 
horistes are members of E. ser. Porantherae, in which a number of potentially undescribed taxa have 
been identified and which is the subject of an extensive and long-term taxonomic study by two of us 
(DN & MEF) and Ian Brooker. 

Eucalyptus sp. Kalbarri (M.I.H. Brooker 7937) 

Voucher specimen. WESTERN AUSTRALIA: 15 km N of Yuna road on Wandana road, 25 Jan. 1983, 
M.I.H. Brooker 7937 (CANB, PERTH). 
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Notes. This phrase name represents one of several imperfectly understood variants of E. rigidula. 
Eucalyptus sp. Kalbarri occurs in the northern wheatbelt and adjacent sand plains of Western Australia, 
from the Wongan Hills area north to Kalbarri National Park, where it occurs on sandplains or lateritic 
hills. It can be distinguished from E. rigidula by its relatively short, broad and dull seedling leaves. The 
buds and fruits may also be larger than in E. rigidula. A description and representative photographs 
of E. sp. Kalbarri can be found in Slee et al. (2006). Both E. sp. Kalbarri and E. rigidula are members 
of E. ser. Porantherae, in which a number of potentially undescribed taxa have been identified and 
which is the subject of an extensive and long-term taxonomic study by two of us (DN & MF) and 
Ian Brooker. 

Eucalyptus sp. Little Sandy Desert (D. Nicolle & M. French DN 4304) 

Voucher specimen. WESTERN AUSTRALIA: Wiluna to Granite Peak road, transmission tower near 
Camel Well, 27 Nov. 2001, D. Nicolle 4304 & M. French (AD, CANB). 

Synonyms. Eucalyptus oldfieldii subsp. paupera D.Nicolle ms (Western Australian Herbarium 1998-); 
Eucalyptus oldfieldii subsp. nana D.Nicolle ms (Western Australian Herbarium 1998-). 

Notes. This phrase name represents a variant of E. oldfieldii with narrower juvenile leaves and smaller 
adult leaves, flower buds and fruits than the typical variant of the species. This variant occurs in parts 
of the Little Sandy, Gibson and Great Victoria Deserts, to the north and east of the typical subspecies. 
This variant is being formally described as a subspecies of E. oldfieldii by two of us (DN & MEF) in 
a paper currently in preparation for Nuytsia. 

Eucalyptus sp. Mulga Rock (K.D. Hill & L.A.S. Johnson KH 2668) 

Voucher specimen. WESTERN AUSTRALIA: 4.4 km N of Mulga Rock on Lake Minigwal track, 29 
Nov. 1986, K. Hill 2668 & L.A.S. Johnson (NSW, PERTH). 

Synonyms. Eucalyptus sp. Undulans (J.R.Connors 1004 & D.Nicolle) (Slee et al. 2006); Eucalyptus 
sp. Lake Minigwal (D. Nicolle 2720 & J.R. Connors), (Centre for Australian National Biodiversity 
Research (1991-)); Eucalyptus sp. S (Brooker & Kleinig 2001). 

Probable synonym. Eucalyptus undulans L.A.S.Johnson ms. In the absence of a type or reference 
specimen, and considering that the author of this manuscript name is deceased, we cannot with certainty 
determine the concept of this manuscript name. 

Notes. This phrase name represents an apparently undescribed member of E. ser. Porantherae occurring 
in the Lake Minigwal area in the far south-western part of the Great Victoria Desert. E. sp. Mulga 
Rock is imperfectly understood, but appears to be most closely related to E.formanii C.A.Gardner, 
from which it can be distinguished by its completely smooth bark, coarser seedling leaves and broader 
(but still near-linear) adult leaves. A description and representative photographs of E. sp. Mulga Rock 
can be found in Brooker and Kleinig (2001: 310 as E. sp. S) and Slee etal. (2006; as E. sp. Undulans). 
Both Eucalyptus sp. Mulga Rock and E. formanii are members of E. ser. Porantherae , in which a 
number of potentially undescribed taxa have been identified and which is the subject of an extensive 
and long-term taxonomic study by two of us (DN & MF) and Ian Brooker. 
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Eucalyptus sp. North Balladonia (D. Nicolle & M. French DN 3620) 

Voucher specimen. WESTERN AUSTRALIA: 87.0 km N of Balladonia Roadhouse on Zanthus track, 
8 Nov. 2000, D. Nicolle 3620 & M.E. French (AD, CANB, PERTH). 

Synonym. Eucalyptus bolida D.Nicolle ms (Western Australian Herbarium 1998-). 

Notes. This phrase name represents populations of mallees of E. ser. Rufispermae occurring between 
Balladonia and Zanthus, which have at least superficial similarities to E. assimilans, E. gypsophila and 
E. sheathiana. These populations have at times been included in E. sheathiana , a well-circumscribed 
species from the central wheatbelt of Western Australia. Populations of E. sp. North Balladonia, and 
individuals within the populations, are quite variable in morphology and as such have been difficult 
to circumscribe. The high degree of variation may be indicative of an intergrading zone between E. 
assimilans (which occurs to the south) and E. gypsophila (which occurs further north), or the populations 
may represent an apparently unnamed taxon of unresolved affinity. 

Eucalyptus sp. Pitta Creek (R.L. Barrett & M.D. Barrett RLB 1677) 

Voucher specimen. WESTERN AUSTRALIA: sandstone pavementN of Leptospermum Falls (informal 
name), 5.0 km E of junction of Pitta Creek and Prince Regent River, 10 Jan. 2001, R.L. Barrett & 
M.D. Barrett RLB 1677 (PERTH). 

Notes. We have not seen plants attributable to this phrase name in the field. The representative specimen 
consists of a single branch with adult leaves and mature fruits (and no flower buds). We have not 
seen any other specimens which have been attributed to this phrase name. The specimen appears to 
match E. herbertiana Maiden, a widespread and somewhat variable species in the region. Eucalyptus 
sp. Pitta Creek is known from only a single population growing on a sandstone massif less than two 
kilometres across, where it co-occurs with E. herbertiana (R.L. Barrett & M.D. Barrett, pers. comm. 
Oct 2011). Eucalyptus sp. Pitta Creek differs from E. herbertiana in its smaller leaves and flower 
buds and smaller fruit on slender pedicels that are distinct from the base of the fruit (R.L. Barrett & 
M.D. Barrett, pers. comm. Oct 2011). 

We have reservations as to the status of E. sp. Pitta Creek and its relationship to, and distinctiveness 
from, E. herbertiana. However, we tentatively retain this phrase name at this time on the basis of 
discussions with Russell and Matt Barrett and considering we have not seen plants in the field. 

Eucalyptus sp. Point Hillier (D. Nicolle & M. French DN 3759) 

Voucher specimen. WESTERN AUSTRALIA: Point Hillier, NE ridge, WSW of Denmark, 28 Jan. 
2001, D. Nicolle 3759 & M.E. French (CANB, PERTH). 

Synonym. Eucalyptus kynoura D.Nicolle ms (Western Australian Herbarium 1998-). 

Notes. This phrase name represents a variant of E. goniantha Turcz. which is known from a single 
population on a very steep, crumbling limestone slope at Point Hillier, west of Denmark on the far 
south coast of Western Australia. The taxon differs from E. goniantha (which occurs further east, 
from Mutton Bird Island to near Manypeaks township) in its strongly ribbed flower buds and fruits. 
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This variant will be formally described by two of us (DN & MEF) in a paper revising E. ser. Falcatae 
currently preparation for Nuytsia. 

Eucalyptus sp. Truslove (M.I.H. Brooker 7499) 

Voucher specimen. WESTERN AE1STRALIA: 6.7 km W of Hwy 1 on Briggs Road, SW of Truslove, 
2 May 1982, M.I.H. Brooker 7499 (CANB, PERTH). 

Probable synonym. Eucalyptus dissimulata subsp. plauta L.A.S.Johnson & K.D.Hill ms (Western 
Australian Herbarium 1998-). In the absence of a type or reference specimen, and considering that 
both authors of this manuscript name are deceased, we cannot with certainty determine the concept 
of this manuscript name. 

Notes. This phrase name represents a variant of E. dissimulata Brooker. Eucalyptus sp. Truslove can 
be distinguished from E. dissimulata by its duller, slightly blue-green adult leaves (glossy and green in 
typical E. dissimulata). Its distribution is not fully understood, but the variant appears to be restricted to 
the Esperance sandplains. Both E. sp. Truslove and E. dissimulata are members of E. ser. Porantherae, 
in which a number of potentially undescribed taxa have been identified and which is the subject of an 
extensive and long-term taxonomic study by two of us (DN & MEF) and Ian Brooker. 

New phrase names erected here 

Eucalyptus sp. Dartmoor (D. Nicolle & M. French DN 5585) 

Voucher specimen. WESTERN AUSTRALIA: Dartmoor Rd near Dartmoor homestead, 30Mar. 2010, 
D. Nicolle 5585 & M. French (AD, CANB, PERTH). 

Notes. This phrase name represents a member of E. ser. Ovulares Brooker occurring on Dartmoor 
Station about 100 km north-east of Geraldton in Western Australia, where it is known over a linear 
range of about 10 km. The taxon has an affinity to E. aequiperta Brooker & Hopper, E. baudiniana Carr 
& Carr and E. myriadena Brooker (none of which occur within 100 km of Dartmoor) and differs from 
these species in a combination of characters, including the slightly constricted flower bud hypanthium 
and the obconical fruits. Eucalyptus sp. Dartmoor (D. Nicolle & M. French DN 5585) occurs as trees 
forming open woodland on a plain of red loam. 

Eucalyptus sp. Dunbar Road (D. Nicolle & M. French DN 5466) 

Voucher specimen. WESTERN AUSTRALIA: Dunbar Rd, SE ofMarvel Loch, 20 Mar. 2010,D. Nicolle 
5466 & M. French (CANB, PERTH). 

Notes. This phrase name represents a variant of E. urna D.Nicolle, differing from that species most 
distinctively in its more colourful (coppery orange to tan) and uniformly-coloured bark and the smaller, 
consistently smooth fruits. The variant is only known along Dunbar Road, south-east ofMarvel Loch 
in Western Australia (at the northern end of the distribution of E. urna), where it occurs in even-aged 
mallet woodlands on red clay-loams. 
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Eucalyptus sp. Lake Magenta (D. Nicolle & M. French DN 5509) 

Voucher specimen. WESTERN AUSTRALIA: W of Reserve Rd on ‘Moon Lagoon' track, 23 Mar. 
2010, D. Nicolle 5509 & M. French (CANB, PERTH). 

Notes. This phrase name represents a mallee taxon with an affinity to E. captiosa Brooker & Hopper 
and E. incrassata Labill., differing from these species most distinctively in its smaller, completely 
smooth, cupular fruits on short peduncles and pedicels. The fruits have little resemblance to any other 
member of the E. incrassata species complex. The taxon is common on pure white sand overlaying 
clay at some depth, south of Lake Magenta where it forms large areas co-dominant with E. sp. 
Sullivan Soak (D. Nicolle & M. French DN 5503). The distribution of the taxon is otherwise poorly 
understood. A population of mallees attributable to E. sp. Lake Magenta has also been collected from 
north of Lake Grace. 

Eucalyptus sp. Mt Short (D. Nicolle & M. French DN 3575) 

Voucher specimen. WESTERN AUSTRALIA: near Mt Short, N of Ravensthorpe, 5 Nov. 2000, D. 
Nicolle 3575 & M.E. French (CANB, PERTH). 

Notes. This phrase name represents a variant of E. uncinata Turcz., differing from that species in its 
much thicker and firmer adult leaves and its larger flower buds and fruits. The variant grows in mallee 
shrubland on hills of laterite, and is only known from the northern part of the Ravensthorpe Range, 
especially in the vicinity of Mt Short but also at Overshot Hill. Both E. sp. Mt Short and E. uncinata 
are members of E. ser. Porantherae, in which a number of potentially undescribed taxa have been 
identified and which is the subject of an extensive and long-term taxonomic study by two of us (DN 
& MEF) and Ian Brooker. 

Eucalyptus sp. Queen Victoria Spring (D. Nicolle 524) 

Voucher specimen. WE STERN AUSTRALIA: 7.9 kmN of Mulga Rockhole, 30 Sep. 1993, D. Nicolle 
524 (PERTH 05315514). 

Notes. This phrase name represents a mallee taxon with an affinity to E. ceratocorys (Blakely) 
L.A.S.Johnson & K.D.Hill and E. capitanea L.A.S.Johnson & K.D.Hill occurring on yellow sand in 
an area in the far south-western part of the Great Victoria Desert of Western Australia, centered on 
Queen Victoria Spring. The taxon has been included in E. ceratocorys by Brooker and Kleinig (2001) 
and Slee etal. (2006; who also included E. capitanea in E. ceratocorys ). Eucalyptus sp. Queen Victoria 
Spring can be distinguished from E. ceratocorys (an endemic to the northern wheatbelt of Western 
Australia) in its shorter and narrower adult leaves and smaller fruits. It differs from E. capitanea (a 
South Australian endemic occurring in the far southern Great Victoria Desert), in its smaller and 
narrower adult leaves, longer pedicels, and smaller, less ribbed fruits. 

Eucalyptus sp. Southern wheatbelt (D. Nicolle & M. French DN 5507) 

Voucher specimen. WESTERN AUSTRALIA: Mallee Rd, N of Reserve Rd [E of Lake Magenta], 23 
Mar. 2010, D. Nicolle 5507 & M. French (PERTH). 
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Notes. We have erected this phrase name to accommodate populations of mallees with an affinity 
to E. leptocalyx Blakely from the southern wheatbelt of Western Australia, which were previously 
but erroneously called E. scyphocalyx (F.Muell ex. Benth.) Maiden & Blakely (e.g. in Chippendale 
1988, Brooker & Kleinig 2001 and Slee et al. 2006). A description and representative photographs 
of E. sp. Southern wheatbelt can be found in Brooker and Kleinig (2001: 377) and Slee et al. (2006; 
as E. scyphocalyx). 

Eucalyptus scyphocalyx was described from material collected at Eyre’s Relief Camp, which we 
believe is near Point Culver on the south coast of Western Australia. We now regard this species 
to be distributed between Israelite Bay and Toolinna Cove (see below). Eucalyptus scyphocalyx is 
most closely related to E. merrickiae Maiden & Blakely, and together these two species constitute 
E. ser. Merrickianae Chippendale. Eucalyptus scyphocalyx differs from E. merrickiae in its broader 
juvenile and adult leaves, mostly 7-flowered inflorescences, and larger flower buds and fruits. Brooker 
and Hopper (1993) described E. surgens Brooker & Hopper from a single population at Toolinna 
Cove. Field studies by two of us (DN & MEF) have concluded that E. surgens occurs commonly from 
Toolinna Cove to Israelite Bay, especially on sandy soils adjacent to barrier salt lakes, and includes the 
type of E. scyphocalyx. Thus we consider E. surgens to be a taxonomic synonym of E. scyphocalyx. 

Eucalyptus sp. Southern wheatbelt belongs in E. ser. Furfuraceae Brooker, along with E. leptocalyx 
and E. platycorys Maiden & Blakely. Eucalyptus sp. Southern wheatbelt is most closely related to 
E. leptocalyx , but can be distinguished from the latter most easily by its cupular fruits (fruits barrel-shaped 
in E. leptocalyx) among a number of more subtle characteristics. Eucalyptus sp. Southern wheatbelt 
(E. ser. Furfuraceae ; which has scurfy, non-pitted seeds) is more distantly related to E. scyphocalyx 
and E. merrickiae ( E. ser. Merrickianae ; characterised by its deeply pitted seeds). 

Eucalyptus sp. Sullivan Soak (D. Nicolle & M. French DN 5503) 

Voucher specimen. WESTERN AUSTRALIA: Mallee Rd, N of Reserve Rd [E of Lake Magenta], 23 
Mar. 2010, D. Nicolle 5503 & M. French (AD, CANB, NSW, PERTH). 

Notes. This phrase name represents a member of E. ser. Porantherae from the Lake Magenta area in 
Western Australia. Eucalyptus sp. Sullivan Soak has affinities to E. latens Brooker and is distinctive 
in the field with its very fine crown of short and very narrow adult leaves and small flower buds and 
fruits. The seedling leaves are very small, elliptical in shape, greyish and waxy. The taxon has been 
collected at a number of sites in Lake Magenta Nature Reserve (e.g. Sullivan Soak and on the western 
and southern margins of Lake Magenta) and in areas to the south-east of the reserve. At all sites it 
occurs on pure white sand over clay soils. Both E. sp. Sullivan Soak and E. latens are members of E. ser. 
Porantherae , in which a number of potentially undescribed taxa have been identified and which is the 
subject of an extensive and long-term taxonomic study by two of us (DN & MEF) and Ian Brooker. 

Eucalyptus sp. Sullivan Soak has been known in cultivation since the 1990's under the name Eucalyptus 
‘Moon Lagoon’. We are unaware who coined the name, or why, although the taxon is the dominant 
species in the vicinity of a crescent-shaped salt lake with a distinctive lunette just east of Lake Magenta 
Nature Reserve. 
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Eucalyptus sp. Point Malcolm (D. Nicolle & M. E. French DN 6011) 

Voucher specimen. WESTERN AETSTRALIA: E5 km S of Fisheries Rd on Point Malcolm Rd, 7 Apr. 
2011, D. Nicolle 6011 & M.E. French (AD, CANB, NSW, PERTH). 

Notes. This phrase name represents a variant of E. kessellii Maiden & Blakely known only from near 
Tookle-Jenna Rock, about 15 km south-west of Israelite Bay on the south coast of Western Australia. 
The taxon differs from both recognised subspecies of E. kessellii (subspp. kessellii and eugnosta L.A.S. 
Johnson & K.D.Hill) in its obligate seeder regenerative strategy, waxy branchlets, juvenile leaves and 
new adult laves, and the larger, waxy flower buds and fruits. 

This new taxon is being treated in a revision of E. series Falcatae currently in preparation by two of 
us (DN & MEF). 
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Abstract 

Butcher, R. & Cockerton, G. T. B. Tetratheca spenceri (Elaeocarpaceae), a new rare and range-restricted 
species from the Coolgardie bioregion, Western Australia. Nuytsia 22(3): 111-120 (2012). The new 
species of Tetratheca Sm. described herein was discovered opportunistically by Goldfields resident 
Charlie Spencer while exploring the Coolgardie bioregion in late 2011; it is named T. spenceri R.Butcher 
& Cockerton in honour of him. Tetratheca spenceri is currently known from a single population on 
a laterite outcrop south-east of Coolgardie and is of conservation significance. Five rare, short-range 
endemic Tetratheca taxa are already known from Banded Iron Formation ranges in the Coolgardie 
bioregion. Tetratheca spenceri can be distinguished from all other species of Tetratheca in the region 
by its combination of straight, finely wrinkled, glaucous stems, alternate, appressed, narrowly deltoid 
scale-leaves, moderately long peduncles bearing long, glandular hairs, uniformly pink petals, two 
ovules per locule, which are crowded together near the apex of the septum, and narrowly obovate, 
glabrous fruit. The new species is described and illustrated herein, its affinities are discussed, and its 
distribution mapped. A key to the ‘leafless’ taxa of Tetratheca in Western Australia is included. 

Introduction 

There are currently 50 described species of Tetratheca Sm. in Australia, 70% of which are endemic 
to Western Australia (Butcher 2009), with an additional four informally-named taxa also known from 
the State (Western Australian Herbarium 1998-). Twenty-seven of the Western Australian taxa have 
conservation status under the Department of Environment and Conservation’s (DEC) Conservation 
Codes for Western Australian Flora. Of these, eight taxa are listed as Threatened Flora due to their 
highly restricted distributions and threats to habitat, primarily from mining activity, and one species 
( T. fasciculata Joy Thomps.) is listed as Presumed Extinct. Five of the eight Threatened taxa are 
endemic to the Coolgardie bioregion, each restricted to a single, small, disjunct Banded Iron Formation 
(BIF) range (Bull 2007; Butcher 2007; Butcher et al. 2007), viz. T. aphylla F.Muell. subsp. aphylla 
(Helena and Aurora Range), T. erubescens J.Bull (Koolyanobbing Range), T. harperi F.Muell. 
(Jackson Range), T. paynterae Alford subsp. paynterae (Windarling Range) and T. paynterae subsp. 
cremnobata R.Butcher (Die Hardy Range). An additional species from this area, T. efoliata F.Muell, 
is comparatively widespread, occurring in sandplain country in the Coolgardie, Avon Wheatbelt, 
Esperance Plains and Mallee bioregions. 
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In this paper we describe anew species, Tetrathecaspenceri R.Butcher & Cockerton, which is currently 
known from a single population on a weathered ironstone outcrop in the Coolgardie bioregion, c. 43 km 
south-east of Coolgardie. Like the five Threatened BIF taxa, T. spenceri is a clumped subshrub with 
small, appressed scale-leaves on its mature stems. These leaves fall early, leaving only small remnant 
bases, so that the plants are ‘leafless’ in appearance (s ensu Thompson 1976). Recent molecular 
phylogenetic analyses of Tetratheca (with Platytheca Steetz and Tremandra DC as outgroups) showed 
that despite their close geographic proximity, similar habitat niches and gross morphological similarity, 
T. aphylla, T. erubescens, T. harperi and T. paynterae do not belong to the same evolutionary lineage, 
and that the ‘leafless’ habit has arisen many times within the genus as a result of convergent evolution 
(Butcher et al. 2007; McPherson 2008). 

Tetratheca spenceri was discovered serendipitously by Southern Cross resident, gold prospector, and 
regional flora and fauna survey co-ordinator Charlie Spencer, while exploring breakaway country south 
of Coolgardie in November 2011 (Figure 1). Being familiar with the morphology and distribution of 



Figure 1. Tetratheca spenceri. A- habitat; B - habit; C - pendulous flowers in situ ; D - single flower showing broadly obovate, 
uniformly pink petals. Photographs by Jonathan Warden (A) and Danae Warden (B-D). 
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the various Tetratheca taxa in the Coolgardie bioregion, Charlie recognised that this was an unusual 
population of plants and collected a specimen for taxonomic review. Preliminary examination of this 
specimen (by GC) determined that it did not match any of the known species from this taxon-rich 
area. Subsequent examination of specimens (by RB) collected in December 2011 confirmed that this 
is a distinct new species. 


Methods 

All Tetratheca specimens at AD, BRI, MEL and PERTH, and specimens ofWestem Australian species on 
loan fromNSW, were examined. The description is based on herbarium specimens, reconstituted flowers 
and material preserved in 70% ethanol. Herbarium acronyms follow Thiers (continuously updated). 
The distribution map was created using PERTH specimen data, and shows Interim Biogeographical 
Regionalisation for Australia (IBRA) Version 6.1 boundaries (Department of the Environment, Water, 
Heritage and the Arts 2008). The taxonomic key presented here is modified from Butcher (2007,2008) 
to include T. spenceri and the subspecies of T. aphylla and T. paynterae. 

Key to species and subspecies of ‘leafless’ Tetratheca in Western Australia 


1. Plants leafy. group not addressed here 

1: Plants with a generally leafless aspect, although some leaves may be present 
2. Stems winged. Ovules 1-5 per loculus (Yallingup, Balingup to Cape Riche). T. affinis 


2: Stems terete or tri- to quadrangular in cross-section. Ovules 1 or 2 per loculus 
3. Ovules typically 1 per loculus 

4. Peduncles and calyces densely pubescent, peduncles less than 5 mm in length 
5. Peduncles and calyces hispid with few additional small, red, glandular hairs. 


Leaf margins flat (NE Southern Cross, Newdegate). T. aphylla 

5a. Stems striate, densely covered in very slender acute tubercles, appearing hispid. 

Flowers usually 5-merous, sometimes 4-merous. Fruits 5.5-10.2 mm long, 

3.1-3.9 mm wide (Helena and Aurora Ra.).subsp. aphylla 

5a: Stems rugose, covered in short, acute tubercles and scattered, red, glandular 
hairs or remnant bases. Flowers usually 4-merous, sometimes 5-merous. 

Fruits 7.5-10.2 mm long, 4.9-6.3 mm wide (Newdegate). subsp. megacarpa 

5: Peduncles and calyces hispid with numerous additional large, red glandular hairs, 
these frequently bearing small, simple hairs towards their base. Feaf margins 
loosely revolute 

6. Stems 0.8-0.9 mm broad in the flowering region. Anther body 1.9-2.5 mm long 


with the lowest 0.6-1.0 mm extremely flattened and resembling the 0.6-1.0 mm 


long filament (Beverley to Arrino). T. paucifolia 

6: Stems 1.7-1.9 mm broad in the flowering region. Anther body 2.5-2.6 mm long, 
not flattened in the lower region, curved at base adaxially and abruptly meeting 
the 1.1-1.8 mm long filament (Eneabba). T. nephelioides 


4: Peduncles and calyces glabrous or with occasional glandular hairs, peduncles 5 mm 
or more in length 
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7. Stems glabrous or very sparsely glandular hairy. Ovary pubescent to sericeous, with or 
without additional glandular hairs, or with glandular hairs only. Anther tube 
0.35-1.6 mm long 

8. Stems compressed to quadrangular (Badgingarra to Eneabba). T. angulata 

8: Stems terete 

9. Ovary covered with stout glandular hairs only. Style glabrous. Anther tube 

1.3-1.6 mm long (NW Toodyay). T. spartea 

9: Ovary with a dense covering of simple hairs, with additional slender glandular 
hairs. Style pubescent at base. Anther tube 0.35-1 mm long 

10. Body of anther flattened in lower third, filament 0.6-1.4 mm long, 

tube 0.6-1 mm long (Scattered; Dardadine, Broomehill, Ravensthorpe). T. applanata 

10: Body of anther not flattened towards base, filament 0.2-0.35 mm long, 

tube 0.35-0.5 mm long (Darling Scarp). T. nuda 

7: Stems usually with fine to coarse, scattered to dense setae, occasionally glabrous. 

Ovary glabrous. Anther tube 1.5-2.5 mm long 

11. Stems densely covered with patent, stout setae arising from broad tubercles. 

Leaves small (1.9-6.2 mm long) with flat, sparsely dentate and/or glandular 

hairy margins (NE Southern Cross). T. harperi 

11: Stems glabrous or finely setose, setae reflexed to retrorse when present and 
arising from small tubercles. Leaves large (2-15.5 mm long) with revolute, 
glabrous margins 

12. Leaf-blades tapered at the base. Anther filaments stout, c. 1 mm long 

(E side Darling Scarp, York to Albany). T. virgata 

12: Leaf-blades broad at the base. Anther filaments slender, c. 0.5 mm long (Mt Lesueur). T. remota 

3: Ovules typically 2 per loculus 

13. Stems densely covered in broad tubercles bearing patent, stout, somewhat 
senescent setae. Petals white to pale pink with dark pink spots or pale mauve 
(NE Southern Cross). T. erubescens 

13: Stems smooth, rugulose or minutely tuberculate, usually glabrous or with 

scattered glandular hairs or retrorse setae. Petals uniformly dark or mauve-pink, 
occasionally white 

14. Stems usually sinuous. Leaves usually in fascicles, or alternate. Anther tube 

2.5-3.0 mm long with a conspicuously 2-lipped orifice (Tammin to Norseman). T. efoliata 

14: Stems straight. Leaves alternate, never in fascicles. Anther tube 0.6-2.5 mm long, 
the orifice oblique or with a longer inner lip 

15. Base of the plant usually covered with strongly retrorse, dark-coloured setae. 

Peduncles glabrous, 7-16 mm long. Leaves with revolute margins (Wongan 

Hills to Katanning). T. retrorsa 

15: Base of the plant lacking strongly retrorse, dark-coloured setae. Peduncles 

scabrous to hispidulous, often with scattered, small glandular hairs or sub-glabrous 
with glandular hairs in the mid-region, 1-11 mm long. Leaves with flat margins 

16. Stems rugulose, dull light green, glabrous. Peduncles and calyces dull, pinkish 

mauve to purple-red. T. spenceri 
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16: Stems tuberculate, mid-green, often with scattered glandular hairs. Peduncles 
and calyces glossy, green and red. 

17. Stems minutely tuberculate. Calyx segments broadly elliptic (Carnarvon Ra.). T. chapmanii 

17: Stems densely covered with rounded to truncate tubercles. Calyx segments 

narrowly triangular to lanceolate (NE Southern Cross). T. paynterae 

17a. Ovary with a dense covering of patent simple hairs and scattered glandular 
hairs, simple hairs extending along style in the lower 2/3. Leaves sparsely 
hispid on upper and lower surfaces (Windarling Ra.).subsp. paynterae 

17a: Ovary with scattered glandular hairs and a few simple hairs at the apex 
just below the style, glandular hairs extending along style in the lower 
1/2. Leaves with occasional hairs abaxially and a few apical hairs 

adaxially (Die Hardy Ra.).subsp. cremnobata 


Taxonomy 

Tetratheca spenceri R.Butcher & Cockerton, sp. nov. 

Typus\ Coolgardie bioregion, Western Australia [precise locality withheld for conservation reasons], 
14 December 2011, J. Warden WB 33628 (holo: PERTH 08309582; iso. CANB, MEL, NSW). 

Clumped sub-shrub , 0.5-0.6 m high, 0.8-1 m wide. Stems numerous from base; branches alternate, 
rarely opposite, stout, terete, straight, terminating in a slender, brown or silver point, 1.3-1.6 mm wide 
in flowering region; juvenile stems pink-red, becoming yellowish olive-green, rugulose; mature stems 
light green, dull, rugulose; all stems glabrous, frequently glaucous. Leaves reduced to scales, sparse 
(1 or 2 per cm stem length), alternate, appressed to stem, sessile, caducous; blade narrowly triangular 
to lanceolate, 1.2-2.7 mm long, 0.3-0.4 mm wide; apex acute to acuminate; margins entire, flat; 
adaxial and abaxial surfaces pink-red to light green, glabrous, not glaucous. Flowers axillary, solitary, 
pendulous. Bracts paired, ovate to broadly ovate, acuminate, 0.8-1.2 mm long, 0.3-0.8 mm wide, 
strongly concave in TS, red; adaxial surface pubescent, the hairs simple; abaxial surface glabrous. 
Peduncles gently curved, lengthening as flowers develop, 3-9 mm long, 0.3-0.4 mm wide, purple-red, 
dull, longitudinally ridged, with a cluster of slender, small-headed glandular hairs (0.1-0.6 mm long) 
in the lower 2/3 or mid-region, glaucous, tapering gradually along length then expanding into a ridged, 
angular, glabrous receptacle 1-1.5 mm wide. Calyx segments (4)5, inserted on edge of receptacle 
rim, the base not thickened or folded, deciduous, narrowly elliptic to narrowly obovate, 2.4-3.6 mm 
long, 1.2-2 mm wide, concave in T.S.; apex acute, obtuse or rounded with a small apiculus; margins 
flat; outer surface pinkish light purple, dull, glabrous; inner surface with a band of fine, simple hairs 
just inside the margin; mid-vein thickened. Petals (4)5, deciduous, broadly obovate, 5.9-9 mm long, 
3.4-6.3 mm wide with the widest point at 5-5.7 mm ( c. 1/3 from the apex), uniformly pink but with 
a minute yellow area at base; apex rounded, with a small triangular fold from centre. Stamens (8)10, 
3.'4—4.2 mm long, shortly fused into pairs at base; filaments thick, compressed, obliquely angled, 
0.4-0.55 mm long, red, with scattered, short, simple hairs near junction with anther body on lateral 
and outer surfaces; anther body gently curved from the filament on inner and outer edges with sides 
±parallel, the inner edge gently curved into anther tube, the outer edge with an abrupt transition into 
anther tube, 1.9-2.5 mm long, dark red, smooth on outer surface, minutely tuberculate and hispidulous 
on inner and lateral surfaces; anther tube incurved along its length, 1.1-1.3 mm long; orifice narrow, 
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shortly two-lipped, the lower lip longer than the upper, red, mostly smooth, minutely tuberculate and 
hispidulous on lower surface near base. Ovary elliptic, compressed, slightly thickened at base, 1.5-2.1 
mm long, 1-1.5 mm wide, dark red, glabrous except for a small area of short simple hairs near apex, 
these often shortly extending along midline from apex and onto style base, glabrous inside loculi; 
style gently to strongly sinuate in mid-region, thick, tapering towards apex, 1.5-2.2 mm long, dark 
red, slightly paler at apex, mostly glabrous but papillate to sparsely hispidulous at base; stigma simple, 
shortly papillose; ovules 4, 2 in each locule, both attached towards the apex of the septum by small, 
colourless placentas. Fruit compressed-narrowly obovoid to -broadly ellipsoid, 5.5-11.5 mm long, 
3.3-4.7 mm wide, greenish yellow to pink, suture line and apex pink to red, dull, lightly glaucous, 
glabrous; rim of receptacle prominent and persistent, gently angled; style persistent. Seed obliquely 
obloid to narrowly obovoid, the proximal end obtuse, the distal end truncate, 3.1-3.5 mm long, 1.3-1.6 
mm wide, light tan, with antrorse, loosely appressed, fine, white, simple hairs; elaiosome prominent, 
irregularly coiled beyond the seed in 3 or 4 coils, 1.4-2 mm long in coiled state, terete and tan at 
base, becoming flattened and white after the first coil, with spreading to patent, fine, white, simple 
hairs. (Figures 1, 2) 

Diagnostic features. Distinguished from all other species of Tetratheca by the following combination 
of characters: stems straight, finely wrinkled, glabrous, frequently glaucous; scale-leaves alternate, 
appressed, narrowly deltoid; peduncles moderately long (3-9 mm) with short to long, glandular hairs 
in the lower two-thirds or clustered in the mid-region; petals uniformly pink; ovules two per locule, 
these crowded together near the apex of the septum; fruit narrowly obovate, glabrous. 

Other specimens examined. WESTERN AUSTRALIA: [localities withheld for conservation reasons] 14 
Dec. 2011, J. Warden WB 33620 (K, PERTH); 14 Dec. 2011, J. WardenWB 33630 (AD, PERTH). 

Distribution and habitat. To date, this species is only known from a single population occurring on 
low, lateritic outcrops c. 43 km south-east of Coolgardie (Figure 3). Field observations by Jonathan 
Warden (Western Botanical) indicate that T. spenceri occurs primarily along drainage channels, with 
the population starting on the upper slopes of weathered duricrust and extending down to the rocky 
lower slopes, where it seems restricted to a dark band of possibly iron-rich soil. Associated vegetation 
comprises sparse mallee woodland dominated by Eucalyptus stricklandii , over sparse tall shrubland 
dominated by Alyxia buxifolia , Leucopogon sp. Kambalda (J. Williams s.n. PERTH 07305028) and 
Melaleuca leiocarpa with a sparse understorey of low shrubs and herbs, in which Lepidosperma sp. 
Parker Range (M. Gibson & M. Lyons 2094), Ptilotus helichrysoides , Scaevola spinescens (narrow- 
leafed, spiny form) and T. spenceri are dominant. 

Phenology. Collected in flower in November and mid-December, with immature and sub-mature 
fruits also seen in mid-December. Flowers, mature fruit and seed were present on various plants in 
the population in mid-February. 

Etymology. Named for Paul Geoffrey (Charlie) Spencer (4 th May 1959-) who discovered this species 
while exploring the unique landscapes of the Coolgardie bioregion, in which he has lived for most of 
his life and for which he has great passion. The common names Spencer’s Tetratheca and Charlie’s 
Gold are suggested here to mark his valuable find. 

Conservation status. To be listed as Priority One under DEC Conservation Codes for Western 
Australian Flora due to its small area of occupancy and threats to its habitat associated with mineral 
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Figure 2. Tetratheca spenceri. A - holotype; B - glaucous wrinkled stems and appressed, lanceolate scale-leaf; C - pressed 
flower in late bud showing glandular hairs on peduncle, glabrous, narrowly obovate calyx segments and paired, red bracts; 
D - pressed flower; E - stamen showing curved anther tube with narrow orifice; F - glabrous fruit showing size and shape 
variation related to seed development; G - large, narrowly obovoid fruit opened to show four fully-developed seeds; H - 
small, obovoid fruit opened to show one fully-developed seed and three aborted ovules. Images taken from J. Warden WB 
33628 (A, B, F, G) and J. Warden WB 33630 (F, H). Scale = 5 cm (A); 1 mm (B-D); 5 mm (F-H). 
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Figure 3. Distribution of Tetratheca spenceri ( a ) in the Coolgardie bioregion of Western Australia. The distributions of the rare 
BIF taxa T. aphylla subsp. aphylla (■), T. erubescens (a), T. harperi (o), T. paynterae subsp. cremnobata (□) and T. paynterae 
subsp. paynterae (•) are also shown. The inset shows the distribution of T. spenceri relative to the widespread sandplain 
species T. efoliata. 


prospecting and mining. Survey of the only known population by Charlie Spencer and Jonathan Warden 
in December 2011 located c. 1,350 plants in an area of c. 300 m 2 . The smallest discrete aggregate of 
plants comprised c. 30 individuals and the largest c. 250 individuals. 

Affinities. Tetratheca spenceri shares characters with all of its regional congeners (Table 1), but can 
be readily distinguished from each by the unique combination of characters given above. Of the other 
taxa having two ovules per locule, T. spenceri is most similar to T. paynterae in the shape and colour 
of its petals, to T. efoliata in its stem and fruit morphology, and to T. erubescens in its glabrous ovary 
and stamen morphology. Parsimony analysis of combined ITS and trnL-trnV data indicates a close 
relationship between the sandplain endemic T. efoliata and the BIF taxa T. paynterae subsp. paynterae 
and subsp. cremnobata (McPherson 2008; bootstrap 87%; Bayesian posterior probability 0.9), despite 
the species’ morphological differences. This moderately well supported clade is sister to a clade 
containing the nearby BIF taxa T. erubescens and T. aphylla subsp. aphylla. Tetratheca spenceri is 
hypothesised to be closely related to T. efoliata , T. erubescens and T. paynterae , and this could be 
tested in future studies by phylogenetic analysis of morphological and molecular datasets. 

Notes. Fruit shape and length is variable depending on the number of ovules which develop fully into 
seeds. When all four ovules develop, fruit are characteristically compressed-narrowly obovoid. 
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Table 1 . Key similarities and differences between Tetratheca spenceri and other ‘leafless’ taxa from the 
Coolgardie bioregion. 



T. aphylla 

T. efoliata 

T. erubescens 

T. harperi 

T. paynterae 

T. spenceri 

Stem 

shape 

straight 

sinuous 

straight 

straight 

straight 

straight 

surface 

acute 

tubercles 

rugulose 

broad 
tubercles + 

setae 

broad 
tubercles + 

setae 

rounded 

tubercles 

rugulose 

vestiture 

not glaucous 

glaucous 

glaucous 

glaucous 

not glaucous 

glaucous 

Leaves 

phyllotaxis 

alternate 

fasciculate 
or alternate 

alternate 

alternate 

alternate 

alternate 

orientation 

appressed 

ascending 

appressed 

appressed 

appressed 

appressed 

type 

scale-leaf 

true leaf 

scale-leaf 

scale-leaf 

scale-leaf 

scale-leaf 

margin 

flat 

recurved 

flat 

flat 

flat 

flat 

Petals 

markings 

none 

dark purple 
patch at base 

darker 
streaks from 
base 

darker 
streaks from 
base 

none 

none 

Ovary 

simple hairs 

present 

absent 

absent 

absent 

present (subsp. 
paynterae) or 
absent (subsp. 
cremnobata) 

absent 

glandular 

hairs 

present 

present 

absent 

absent 

present(both 
subspecies) 

absent 

Ovules 

#/locule 

1 

2 

2 

1 

2 

2 
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SHORT COMMUNICATIONS 

Rediscovery and reinstatement of Hibbertia leptopus (Dilleniaceae), 
an overlooked and apparently rare species from Western Australia 

Hibbertia leptopus Benth. was described by Bentham in 1863 based on a specimen collected by James 
Drummond in Western Australia. It was accepted as a distinct though poorly known species by early 
authors (e.g. Gardner 1930-31), known only from the type specimen. In 1995, J.R. Wheeler reduced 
it to a synonym of H. stellaris Endl. on Western Australia’s plant census, presumably on the basis of 
its close similarity to that species and the fact that no specimens clearly assignable to H. leptopus had 
been collected in over 150 years. 

In 2009, my attention was drawn by M. Hislop at the Western Australian Herbarium to an unusual 
Hibbertia Andrews similar to but clearly different from H. stellaris. Examination of material at the 
Western Australian Herbarium revealed four matching specimens, all collected from a small area of 
the Western Australian wheatbelt near Calingiri and Goomalling. Subsequent examination of material 
at the National Herbarium of Victoria (MEL) showed that these specimens closely match the type 
of H. leptopus. With the benefit of the new specimens and field studies at several of the populations, 
it is clear that H. leptopus differs from H. stellaris in a number of significant features and should be 
reinstated. Given that it is poorly known and apparently rare, a description, notes and amendment to 
a key to Hibbertia in Western Australia are provided below, to facilitate further surveys and a better 
assessment of its conservation status and needs. 


Taxonomy 

Hibbertia leptopus Benth., FI. Austral. 1: 41 (1863). Type. Swan River, Western Australia, 5. dat.,J. 
Drummond n. 11 ( syn. MEL 666876). 

Erect shrubs to 0.5 m high, glabrous except for minute, white hairs in the leaf axils and on the margins 
of the leaf base. Leaves erect to spreading, somewhat fasciculate on short shoots, not petiolate, slightly 
expanded and stem-clasping at the base, linear to very narrowly obovate, (8—) 10—15(—30) mm long, 
0.5-1.5 mm wide, loosely to tightly folded (when tightly folded appearing terete with a prominent 
adaxial groove); apex obtuse. Flowers solitary, axillary; peduncles 6-13 mm long, slender; bracts 
2, at the base of the peduncle (almost hidden by the base of the flower-subtending leaf), scarious, 
brown, ovate, 0.6-1.5 mm long, obtuse. Sepals thin-textured, green to reddish brown, 2.6-3.0 mm 
long, the midrib not prominent; outer sepals broadly acute; inner sepals broader, obtuse. Petals yellow, 
obovate, 3.5-4 mm long, deeply notched. Stamens (9—)11(—15), all around the carpels, some single, 
others in groups of 2 or 3; filaments c. 1 mm long; anthers globular to cuboid, c. 0.5 mm long and 
broad, dehiscing by broad slits. Staminodes absent. Carpels 3, globular, glabrous; styles spreading, 
c. 0.7 mm long. Ovules 1 per carpel. Fruiting carpels not seen. 
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Specimens examined. WESTERN AETSTRALIA: [localities withheld for conservation reasons] 5 Aug. 
2008, J.M. Collins 475 (PERTH); Sep. 2007, M. Hislop & M. Griffiths WW201-39 (PERTH); 28 July 
2003, F. Hort & J. Hort 1970 (PERTH); 9 Aug. 2003, F. Hort & J. Hort 1971 (PERTH6639429); 22 
Aug. 2009, K.R. Thiele 3767 (PERTH). 

Distribution. Known only from three sites in the Avon Wheatbelt IBRA bioregion (Department of 
the Environment, Water, Heritage and the Arts 2008), from south-west of Calingiri to south-east of 
Goomalling. It occurs in an area known as the Victoria Plains, discovered in 1841 by an exploring 
party including James Drummond and his son Johnston, and traversed again by James and Johnston 
Drummond on a collecting trip in 1843 (Erickson 1969). All three sites are to the east of and disjunct 
from the area of distribution of H. stellaris (Figure 1). 

Habitat. Known populations occur on light-textured sandy soils in open woodland with a heathy 
understorey. Associated species include Eucalyptus rudis , Corymbia calophylla , Banksia grandis , B. 
prionotes, B. attenuata,Xylomelumangustifolium,Eremaeapauciflora,Hakeatrifurcata,H. incrassata, 
Adenanthos drummondii and Mesomelaena preissii. 



Figure 1. Distribution of Hibbertia leptopus (A, distribution circled) 
and H. stellaris (•, distribution shaded) in the south-west of Western 
Australia. Boundaries of IBRA v. 6.1 regions are shown (Department 
of the Environment, Water, Heritage and the Arts, 2008). 
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Conservation status. To be listed as Priority Two under the Department of Environment and Conservation 
(DEC) Conservation Codes for Western Australian Flora (M. Smith, pers.comm.). Of the three known 
populations, one is in a nature reserve and two are in remnant woodland on private land. Most of the 
native vegetation in the area of occurrence has been cleared for agriculture, and few remnants exist. 
Further, all populations are small, ranging from 6-150 plants. 

Etymology. The epithet presumably refers to the very slender pedicel of the flowers, a character shared 
with H. stellaris. 

Notes. Hibbertia leptopus differs most noticeably from H. stellaris , a common and widespread species 
in the western part of the south-west of Western Australia, in having leaves which are folded along the 
midrib (Figure 2), when tightly so appearing like terete leaves with a prominent adaxial groove. By 
comparison, leaves of H. stellaris are always flat, appearing subterete when very narrow but without 
an adaxial groove. Both species are glabrous except for short, white hairs in the leaf axils (usually 
obscured by the sheathing leaf bases); in H. leptopus there is also a minute, white, ciliolate fringe on 
the sheathing leaf base which is lacking in H. stellaris. 

Hibbertia stellaris usually grows in or around moist sandy flats and winter-wet swamps, often with 
restiads and sedges, although some collections from jarrah and marri woodland fringing moist flats 
are presumably on better-drained soils similar to those supporting H. leptopus. Flowers in southern 
populations of H. stellaris are often deep orange, while those of northern populations (including 
adjacent to the area of distribution of H. leptopus) are uniformly yellow-flowered. 

Both species have (9—)11(—15) stamens around the three glabrous carpels, with usually three grouped 
(but free) stamens each alternating with two single stamens (i.e. a pattern of 3-1 -3-1 -3 stamens around 
the carpels), and short, almost globular anthers. They appear to be closely related. 



Figure 2. Hibbertia leptopus. Left - fresh flower (PERTH8339562); right - flowering shoot from dried specimen 
(PERTH6639429). Arrows highlight the grooved (folded) adaxial leaf surface. 
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Key to taxa 

The Key to Western Australian taxa of Hibbertia in Wheeler (2004) should be amended at couplet 
56 as follows: 

56. Flowers orange or yellow. Stamens 10-15. Leaves linear, 15-25 mm long 

56a. Leaves flat or subterete, glabrous at the base. H. Stellaris 

56a. Leaves folded, when narrow appearing to be terete with an adaxial groove, appressed-hairy at the base 
with a ciliate margin. H. leptopus 

56. Flowers yellow. Stamens very numerous. Leaves very narrowly elliptic, 40-70 mm long ... H. glaberrima 
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A review of Banksia mucronulata (Proteaceae) 


Banksia mucronulata (R.Br.) A.R.Mast & K.R.Thiele is a non-lignotuberous shrub endemic to the 
south-west of Western Australia and comprising two recognised subspecies. Banksia mucronulata 
subsp. mucronulata occurs in the western and central parts of Stirling Range National Park and south 
to Albany and Cheyne Beach, and is not considered threatened. Banksia mucronulata subsp. retrorsa 
(A.S.George) A.R.Mast & K.R.Thiele is restricted to areas of remnant vegetation in the southern 
Wheatbelt region near the towns of Tambellup, Cranbrook and Broomehill (George 1996), and is 
gazetted as Declared Rare (Threatened) Flora under the Western Australian Wildlife Conservation 
Act 1950 and ranked as Critically Endangered. 

George (1996) discriminated the two subspecies, which at that time were thought to be geographically 
disjunct, based on differences in perianth length, pistil length, leaf width, sinus shape and the presence 
or absence of retrorse lobes on the leaves subtending inflorescences (Table 1). However, the discovery 
of a further three populations in the years since George’s treatment and the collection of additional 
specimens of both subspecies has reduced their geographic and morphological disjunction, raising 
questions on the validity of the subspecies. Therefore, a detailed morphological study was undertaken 
to clarify the circumscription of the taxa. 

Table 1 . Morphological differences between Banksia mucronulata subsp. mucronulata and subsp. retrorsa (after 
George 1996) 



subsp. mucronulata 

subsp retrorsa 

Leaf width (mm) 

5-12 

4 —7 

Sinus shape 

V 

U 

Sinus width (mm) 

3-6 

2-5 

Lobe orientation of leaves subtending 
inflorescence 

straight 

retrorse 

Perianth length (mm) 

15-20 

27-30 

Pistil length (mm) 

20-25 

34-38 


Examination of 81 specimens of subsp. mucronulata and 29 specimens of subsp. retrorsa found the 
species to be variable both within populations and across its geographic range, with many collections 
morphologically intermediate between the two subspecies (Table 2; Figure 1). Collections from the 
Cranbrook and Tunney area generally have narrower leaves and larger flowers than those occurring 
further south and east. However, this is not consistent and some specimens from that area have broad 
or narrow leaves and small flowers. Indeed, there is considerable overlap between the two subspecies 
in leaf width, with widths of 4-12 mm occurring across the species’ range. Retrorse lobes on the 
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leaves subtending the inflorescence are most common in populations of subsp. retrorsa and southern 
coastal populations of subsp. mucronulata but are also present throughout the geographic range of 
both subspecies. Perianth and pistil lengths intermediate between those reported by George (1996) 
are common in Threatened Flora populations 3, 4, 5 and 7 (Phillimore et al. 2003) near Broomehill, 
Tambellup and Tunney. Across all locations and both subspecies, sinus shape and width are variable, 
both within and between specimens. 

Table 2. Morphological comparison of specimens from selected Banksia mucronulata locations. 


Location 

Cranbrook 
& Weir Rd 

Tunney & Flat 
Rocks Rd 

Mt 

Toolbrunup 

Albany 

Two Peoples 
Bay & Cheyne 
Beach 

Population (Threatened 

1 &2 

3, 4, 5 & 7 




Flora) 




Lobe orientation of 

predominantly 

straight & retrorse 

straight & 

predominantly 

straight & 

leaves subtending 
inflorescence 

retrorse 


retrorse 

straight 

retrorse 

Leaf width (mm) 

4-7(-12) 

4-12 

(4)5-12 

4-12 

4-12 

Pistil length (mm) 

20-34(-38) 

(20-)26-34(-38) 

20-25 

20-25(-36) 

20-25 


Conclusion. The morphological variation found in recent collections of B. mucronulata across its 
geographic range shows that there are no consistent differences between the two subspecies. Therefore, 
B. mucronulata subsp. retrorsa is here reduced to synonymy under B. mucronulata. 


117°0'0"E 


118°0'0"E 



Figure 1. Distribution of Banksia mucronulata specimens examined. Collections indicative of subspecies 
mucronulata (•); subspecies retrorsa (□); and intermediate between the two (^). 
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Banksia mucronulata is known from over 15,000 km 2 and in at least 50 locations and does not require 
a conservation rating. 

Selected specimens examined. WESTERN AUSTRALIA: [previously referred to B. mucronulata subsp. 
mucronulata ] Twin Creeks Conservation Reserve Plantagenet Loc. 6889, 25 July 2005, A. Burchell 
714 (PERTH); near beginning of nature trail, Mt Adelaide, Albany, 6 Jan. 1985, E.J. Croxford 4446 
(PERTH); hill above Bettys Beach, off Hassell Hwy, Albany E, 18 July 1987, E.J. Croxford 5663 
(PERTH); side of North Woogenilup [Woogenilup North] Rd (flora road), 20 km E of Mount Barker, 
4 Feb. 1997, R. Dams 2492; Nymbup Rd, 700 m W of Binniup Rd, WSW of Tambellup, 8 Aug. 

2000, B. Loudon BLO 31 (PERTH); 5 miles S of Mount Toolbrunup, 18 Aug. 1963, K.R. Newbey 
863 (PERTH); [previously referred to B. mucronulata subsp. retrorsa ] private property of N.J. & A. 
Witham, Flat Rocks Rd, 9.1 km S of Broomehill-Kojonup Road, SW of Broomehill, 27 July 2000, 
B. Loudon BLO 27 (PERTH); private property of N. & E. Burges, Tunney Hall Rd, Tunney, 28 Aug. 

2001, B. Loudon BLO 56 (PERTH); reserve on ‘Trevelyn’ farm (J. & K. Spriggs), Weir Rd, S of 
Kojonup, 10 Nov. 1999, M. Pieroni 99/20 (PERTH); Albany Hwy, 300 m N of southern Cranbrook 
turnoff on E side, 24 Aug. 2009, M. Strelein 331/1/1 (PERTH); Kojonup Loc. No. 3939, Tambellup, 28 
Aug. 2009 M. Strelein 331/3 (PERTH); Kojonup Loc. No. 1281, Cranbrook, 28 Aug. 2009, M. Strelein 
331/7/1 (PERTH). 
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Abstract 


Maslin, B.R. & Reid, J.E. A taxonomic revision of Mulga ( Acacia aneura and its close relatives: 
Fabaceae) in Western Australia. Nuytsia 22(4): 129-267 (2012). A taxonomic revision of the highly 
diverse Western Australian Mulga flora ( Acacia aneura F.Muell. ex Benth. and its close relatives) 
is presented, based on morphological analyses of almost 2000 herbarium collections complemented 
by field studies of about 300 populations (mostly located in Western Australia, with a few from the 
Northern Territory and South Australia). Twelve species accommodated in three informal groups, 
the Blue, Grey-green and Green Alliances, are recognised. Almost all of the species contain informal 
variants, and putative hybrids and/or intergrades are common. Because many of the species had 
previously been recognised as varieties of A. aneura (Pedley 2001) a discussion of our taxon concepts 
is given. The 12 species are defined by a combination of morphological characters, the most important 
being branchlet resin (translucent vs opaque) and pod margins (rimmed, bevel-edged or winged), 
complemented by new shoot (resinous vs non-resinous), phyllode (shape, size, curvature, nervature) 
and pod (width) attributes. A discussion of the taxonomically most informative characters in the Mulga 
group is presented. Seven new species are recognised: Acacia aptaneura Maslin & J.E.Reid (syn. A. 
aneura var. pilbarana Pedley and A. aneura var. tenuis Pedley), A. caesaneura Maslin & J.E.Reid 
(syn. A. aneura var. argentea Pedley), A.fuscaneura Maslin & J.E.Reid (syn. A. aneura var. fuliginea 
Pedley), A. incurvaneura Maslin & J.E.Reid (syn. A. aneura var. microcarpa Pedley), A. macraneura 
Maslin & J.E.Reid (syn. A. aneura var. macrocarpa Randell), A. mulganeura Maslin & J.E.Reid and 
A. pteraneura Maslin & J.E.Reid. Acacia aneura var. intermedia Pedley is provisionally regarded as 
conspecific with the broadly circumscribed A. aneura. 
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Introduction 

This revision provides an improved understanding of the morphology, taxonomy and classification 
of Mulga in Western Australia. Although much remains unknown about this intriguing group of arid 
zone plants, substantial advances have nevertheless been made with the recognition of 12 species 
(with many containing informal variants) that account for a substantial amount of the variation 
encountered. An electronic identification key to these species will be provided elsewhere. The 12 
species are accommodated within three Mulga alliances and this provides a convenient conceptual 
framework for understanding the group. Also, a comprehensive assessment of morphological attributes 
is provided which will enable workers to focus on the taxonomically most informative characters. 
Notwithstanding these advances, Mulga is an extremely large and taxonomically complex group and 
unresolved variation, confounded by presumed hybridity, still exists. It is anticipated that further 
studies will lead to the recognition of some additional Mulga species in Western Australia (especially 
in eastern areas of the State that we were unable to visit). Nevertheless, it is hoped that the present 
work will provide a robust framework for such studies. 

Mulga is a name that is most commonly applied to the large, woody, perennial, Australian species 
Acacia aneura F.Muell. ex Benth. and some of its close relatives. The name is also used to denote the 
vegetation type dominated by these species. According to Maiden (1907) the word Mulga alludes to 
a long, narrow shield made by Aboriginal Australians from Acacia Mill, wood, and may have been 
derived from the word ‘Malka’ (a term used for A. aneura by certain Aboriginal peoples in the Lake 
Eyre district of South Australia). The first published use of the word Mulga appears to be that of 
Mueller (1863) who referred to ‘Mulga scrubs’ on the label of a specimen collected by the explorer 
John McDouall Stuart. 

Mulga is a keystone group in the Australian arid zone and Mulga communities occupy over 150 
million hectares or about 20% of the land surface of the continent (Sattler 1986), from Western 
Australia eastwards through the Northern Territory and South Australia to Queensland, New South 
Wales and far north-west Victoria (see Figure 1 in Miller et al. 2002). As noted in Maslin and van 
Leeuwen (2006) Mulga communities are critically important to the ecology, functioning and viability 
of rangeland landscapes, acting as resource ‘hotspots’ due to the species’ ability to capture, retain and 
cycle scarce sediments, nutrients and water resources. Consequently, many of the Mulga-dominated 
areas are characterised by significant productivity and biodiversity, important characteristics that in 
the past were recognised and appreciated by Aboriginal Australians, as they are by today’s pastoral 
and mining industries. Protection of this valuable resource is imperative for sustainable land use and 
natural resource management, especially in areas where sometimes competing interests (cultural, 
conservation, pastoral and mining) occur. However, one key impediment to the development of plans 
and management actions designed to protect Mulga and to deliver biodiversity and sustainable land 
use outcomes has been the inadequacy of taxonomic clarity with respect to Mulga. 

Species of the Mulga group, especially A. aneura itself, are notoriously variable and despite relatively 
recent reviews by Randell (1992) and Pedley (2001) the identification of these taxa, both in the field 
and from herbarium material, is often very difficult. Variation in Mulga occurs both within and between 
populations and this variation often produces a complex mosaic of Mulga communities across the 
landscape. These communities commonly contain a range of different Mulga morphotypes 1 which, 
superficially at least, often seem to blend into one another to form bewilderingly complex, mixed 
populations. Stands of single Mulga morphotypes are seemingly uncommon, at least in Western 


'As defined in Miller et al. (2002) the term morphotype is used to define a group of plants that share similar looking morphological 
features, e.g. growth form, phyllode shape, size and/or colour, pod form, etc. 
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Australia. Nationwide there appears to be an east-west gradient in taxonomic diversity within Mulga, 
the Murchison IBRA bioregion (Department of Environment, Water, Heritage and the Arts 2008) in 
Western Australia being the most speciose. An overview of variation in Mulga, including a discussion 
of factors such as polyploidy, hybridisation, apomixis and neoteny that may be responsible for its 
creation and maintenance, is presented in Miller et al. (2002); see also Andrew et. al. (2003). Other 
large arid zone groups similar to Mulga in being morphologically variable and genetically complex 
include Senna (Randell 1970,1989; Randell & Barlow 1998), Triodia (Lazarides 1997) and members 
of the family Chenopodiaceae (Wilson 1980; Shepherd & Yan 2003). 

The present study was undertaken under the auspices of the Understanding Mulga project (see 
Acknowledgements) established in 2006. The first objective of this project was to elucidate patterns of 
variation within the Western Australian Mulga flora (Maslin & van Leeuwen 2006) by defining taxa, 
classifying them and providing an effective means of their identification. The first two of these matters 
are the subject of the present paper while the last is accommodated by an electronic identification 
key which will be posted on the Worldwide Wattle website (www.worldwidewattle.com). The second 
objective of the Understanding Mulga project was to investigate genetic factors that might be responsible 
for creating and maintaining the variation within the group; this will be dealt with elsewhere. 


Materials and methods 

Work for this project was undertaken at the Western Australian Herbarium (PERTH) between 2006 
and 2010, though a small amount of Mulga-related field work had been conducted by the first author 
in 1999 and 2000. The taxonomic conclusions presented here are based almost exclusively on detailed 
analyses of herbarium specimens, supplemented by field observations as noted below. Although genetic 
analyses were undertaken in connection with the project (Miller etal, unpublished data) future studies 
of Mulga will undoubtedly benefit from a greater use of appropriate genetic techniques than we were 
able to achieve. This constraint and other factors that impeded progress of the project are noted below. 
All photographs were taken by the authors unless otherwise indicated. 


Species treatments 

The species treatments are based on specimens lodged at the Western Australian Herbarium (PERTH) 
unless otherwise stated. For distributions a general statement of occurrence is given together with the 
IBRA (Interim Biogeographic Regionalisation for Australia) bioregions (Department of Environment, 
Water, Heritage and the Arts 2008) in which each species occurs. Species distribution maps are based 
on specimens housed at PERTH. 


Field studies 

Many field studies were conducted between 2006 and 2009 during which time 293 populations in 
Western Australia were sampled (Figure 1A), resulting in 882 Mulga collections which are now 
deposited at the Western Australian Herbarium, thus almost doubling the number of holdings at PERTH. 
We also conducted short field trips in the Northern Territory (principally to sample the A. aneura var. 
intermedia Pedley type locality on Napperby Station) and South Australia (to sample the A. aneura 
type locality near Hawker in the Flinders Range, see Maslin et. al. 2012). Material for genetic analysis 
was also collected from many of the plants sampled. 
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Figure 1. Distribution maps showing locations of Western Australian Mulga collections housed at PERTH. A - Maslin et 
al. collection sites during the Understanding Mulga field program (2006-09); B - all Western Australian Mulga collections. 
Boundaries and name abbreviations for IBRA bioregions (Department of Environment, Water, Heritage and the Arts 2008) 
are shown in grey. 


Many of the most Mulga-diverse areas of Western Australia were traversed during the course of this 
study. However, because of constraints on the project (see below) we were obliged to target specific 
populations (commonly selected by edaphic considerations or the presence of plants in fruit) and often 
were unable to collect every Mulga morphotype at the sites visited. Notwithstanding these constraints 
our collections, together with those previously gathered, are most likely a reasonable representation 
of Mulga diversity for the areas sampled. The main Mulga areas of the State not sampled during this 
study were the eastern deserts and ranges and the Nullarbor region east of about longitude 123°E. For 
taxa from this large area we relied on previously collected herbarium specimens. 

The examination of Mulga populations in the field was especially important to this study. Being able to 
study intra- and inter-population variation provided a critical context for the subsequent examination 
and interpretation of the specimens that were collected (this context was normally lacking for the 
approximately 1000 Mulga specimens at PERTH atthe commencement of the project). Most importantly, 
the field studies enabled us to identify putative hybrids and to gain insights into the extremely complex 
and often cryptic patterns of variation that exist within populations. 


Herbarium studies 

Detailed scrutiny of the almost 2000 herbarium specimens of Mulga now housed at PERTH was 
undertaken during this project (Figure IB). Most attention was given to specimens collected during the 
2006-2009 field program, to specimens collected from both Western Australia and the Northern Territory 
in 1999 and 2000 by the first author and others, and a collection of specimens from West Angelas in 
the Pilbara region made by G. Page. These specimens provided the most taxonomically informative 
material available to the project because they were generally well-documented, comprehensive in their 
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scope at the population level and often included material gathered for genetic scrutiny. Additional 
to the above material we studied a small number of relevant specimens from the Northern Territory 
Herbarium inAlice Springs (NT), the State Herbarium of SouthAustralia (AD), the National Herbarium 
of Victoria (MEL) and the Queensland Herbarium (BRI). 

Morphological analysis of variation was undertaken using conventional taxonomic methodology. 


Ancillary studies 

In order to better understand taxonomically important characters of Mulga pods, an anatomical 
investigation was undertaken with Dr R. Rutishauser from the University of Zurich. The results of 
this investigation are presented in Rutishauser et al. (2010). 


Constraints 

Despite significant support for the Understanding Mulga project (see Acknowledgements) and having 
made substantial taxonomic advances, we have not progressed this study as far as we would have 
wished. There were three principal constraints, all of which relate to the fact that Mulga is an extremely 
large and perplexingly variable group. 

Poor seasonal conditions. Throughout the life of the project drought conditions prevailed over most 
of the study area. As discussed under Phenology below, both flowering and fruiting in Mulga is very 
dependent upon rainfall which is variable, patchy and unpredictable in the arid zone where the species 
occur. These factors severely impeded the production of pods which are so important to the undertaking 
of a taxonomic investigation of Mulga. Similarly, few flowering specimens were collected but this 
deficiency impacted less on the project than did the lack of pods. The use of previously collected 
herbarium material helped ameliorate these deficiencies but most of these specimens were single 
collections which meant that we remained ignorant of the important population context for these 
gatherings. 

Geographic considerations. This proj ect was essentially restricted to Western Australia but we were not 
able to sample all areas of the State where Mulga occurred. Attention was focused on the Murchison, 
Gascoyne and southern Pilbara IBRA bioregions (Department of Environment, Water, Heritage and the 
Arts 2008) which are very species-diverse, containing most of the taxa recorded for the State. Mulga 
lands in Western Australia extend from about 22.5-30.5°S and 116-129°E equating to a distance of 
c. 1000 km north to south and 1500 km east to west. In many places where Mulga occurs (especially 
areas to the east of Newman, Wiluna and Kalgoorlie) there are relatively few roads and access is very 
difficult. Figure 1A shows the sites we sampled while Figure IB shows the total number of sites from 
which Mulga has been sampled based on Western Australian Herbarium specimen records. 

Insufficient genetic information. Chloroplast DNA analyses have provided a broad overview of the 
evolutionary history of Mulga in Western Australia (Miller et al. , unpublished data). However, at the 
population level we did not have access to genetic information that might have assisted in the detection 
of hybrids, apomixis, neoteny and polyploidy, all of which were factors postulated by Miller et al. 
(2002) as being implicated in causing and maintaining diversity within Mulga. 
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Taxon concepts 

In a group as large and widespread as Mulga it is perhaps surprising that until now so few species have 
been recognised. Bentham (1855) described the first species, A. aneura , based on specimens collected 
by Ferdinand von Mueller from the Flinders Range in South Australia (see Maslin et al. 2012 for 
discussion). Subsequently Mueller (1887) described the WesternAustralian endemic A. craspedocarpa 
F.Muell. which is morphologically very distinct, particularly on account of its reticulately nerved 
phyllodes and large, hard-textured pods. Apart from Black’s 1923 description of A. aneura var. 
latifolia J.M.Black (treated here as conspecific with A. ayersiana Maconochie) no other taxa of 
Mulga were described until the latter part of the 20 th century when three widespread arid zone species 
were recognised, namely, A. ayersiana (Maconochie 1978) with its large phyllodes, A. paraneura 
Randell (Randell 1992) with its distinctive weeping growth form and A. minyura Randell (Randell 
1992) with its small phyllodes. Earlier, both Everist (1949) and Pedley (1973) had recognised a few 
informal variants within A. aneura from Queensland, based primarily on growth form and phyllode 
structure, while Maslin (1980) recognised two informal variants under A. aneura from the Central 
Australian region. In his 2001 review of Mulga, Pedley recognised the aforementioned species but 
regarded A. aneura as comprising 10 varieties. In the present work we recognise 12 species of Mulga 
for Western Australia which include the aforementioned species while Pedley’s varieties are either 
relegated to synonymy or treated as distinct species. 

Many authors, including Pedley (1973,2001), Randell (1992) and Miller et al. (2002) have commented 
on the extreme and complex nature of the variation that exists within Mulga communities and within 
A. aneura s. lat. itself. These matters are also discussed in the present work. The complex variation 
patterns commonly make it difficult for people to conceptualise or recall taxa that have been recognised 
within the Mulga group. Other factors that contribute to these difficulties include taxa that are often 
somewhat cryptically defined (commonly by combinations of characters), closely related and similar¬ 
looking taxa that are often sympatric or occur in close proximity to one another, and hybridisation 
and/or intergradation between taxa which appears to be common and often obscures taxon boundaries. 
Pedley (2001) speculated that because of the bewildering variability within Mulga and because of the 
common occurrence of hybrids it could be argued that his broadly circumscribed A. aneura (which 
contained 10 varieties) could be broadened to also include A. ayersiana , A. minyura and A. paraneura. 
While this is a reasonable argument, especially if one focuses on the similarities between the taxa, it 
would result in a very large and perplexingly polymorphic species. We prefer, for reasons discussed 
below, to emphasise the differences between the taxa and to treat them as distinct, albeit narrowly 
circumscribed, species. The 12 Mulga species recognised here could be considered somewhat analogous 
to cryptic species belonging to a ‘superspecies’ (see Pryor & Johnson 1971). 

As noted by Cowan and Maslin (1995) the assignment of rank is largely a subjective exercise that 
is dependent on one’s knowledge of the taxa under study. Also, as Johnson (1976) correctly stated, 
it does not matter too much what rank is applied to taxa provided that they are named and that they 
represent meaningful biological entities. With these philosophical views in mind, and judging from 
our detailed analysis of morphological characters and extensive field observations, we consider that 
the WesternAustralian Mulga flora is best accommodated within 12 species. Genetic data (cpDNA) 
provide some support for these species (Miller et al ., unpublished data). Treating the taxa as species 
rather than infraspecific taxa obliges users to rigorously test our classification, because the option of 
simply calling specimens C A. aneura ’ (without assigning them to an infraspecific category) no longer 
exists if our taxonomy is adopted. 

Notwithstanding the above, the application of rank to taxa in Mulga has challenged our species concepts 
in Acacia (see Cowan & Maslin 1995 for discussion). Mulga differs from many other groups of Australian 
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Acacia in that presumed close relatives are often sympatric; this has possibly facilitated the creation 
of high numbers of presumed hybrids and intermediates. These putative hybrids and intermediates 
complicate and confuse taxon identification and definition; they are difficult to detect and it is possible 
that some have inadvertently been included within our species circumscriptions. Furthermore, because 
of the large amount of variation in most morphological characters, the majority of species are defined 
by a combination of (often cryptic) resin, new shoot, phyllode and carpological attributes. Only rarely 
does a single character enable a species to be unequivocally recognised, e.g. the reticulately nerved 
phyllodes in A. craspedocarpa. However, despite the absence of strong morphological boundaries 
between many of the taxa it does not negate their recognition as discrete species. Indeed, we consider 
that this approach to rank, together with the aggregation of the species into three Mulga alliances, 
provides a workable and useful framework that facilitates the understanding and discussion of variation, 
and which provides a practical platform for present and future studies of the Mulga group. 


Classification and taxonomy 

Acacia aneura and its relatives are members of Acacia section Juliflorae DC., a group of around 250 
species defined by spicate inflorescences and plurinerved phyllodes (Maslin 2001). The position of 
the Juliflorae within the context of the Australian Acacia flora has not yet been resolved (Murphy 
etal. 2010). 

Taxonomically A. aneura has long been recognised as heterogenous and taxonomically problematic 
(fide Burbidge 1960; Pedley 1973, 2001; Randell 1992; Miller etal. 2002). Until relatively recently, 
these problems severely constrained the reporting of ecological and other studies involving Mulga 
because, as noted by Preece (1971), it was ‘dangerous’ to generalise results beyond the population(s) 
under study. Early attempts to resolve the taxonomy of the Mulga group led some workers to recognise 
informal variants. For example, Hall et al. (1964) suggested that there may be two ecotypes associated 
with summer- and winter-rainfall regions; in Queensland Everist (1949) and Pedley (1973) recognised 
two and three variants respectively, based on phyllode dimensions. Beard (1976) attempted to apply 
Pedley’s variants to plants in Western Australia and enumerated ‘ecotypes’ that Beard (1974) had 
previously recognised on the basis of growth form characteristics. These were: the ‘commonest 
ecotype’, characterised by glaucous phyllodes borne erect on ascending branches (Beard could have 
been referring to any one of number of species that are recognised here), a ‘weeping ecotype’ (now 
known to be A. paraneura) and a ‘horizontal ecotype’ (undoubtedly A. aneura var. conifera Randell 
which is discussed below). In 1992, Randell published the first reasonably comprehensive review of 
the Mulga group, which was followed by a Flora of Australia treatment by Pedley (2001). 

Pedley’s (2001) review of Mulga provided a good foundation upon which to build our classification 
of Mulga in Western Australia, and as can be seen from the list below we have retained many of the 
taxa that he recognised. However, for reasons discussed under Taxon Concepts above we think it more 
appropriate that the majority of Pedley’s varieties of A. aneura be afforded species status. The only 
Mulga taxon recognised by Pedley (2001) but not included here is A. aneura var. major Pedley which 
appears not to occur in Western Australia (the Western Australia specimens that Pedley provisionally 
referred to var. major are now regarded as A. aneura or A.? aneura x ayersiana). This variety and 
A. aneura var. intermedia (which here we provisionally treat as conspecific with A. aneura) belong 
to a complex group of Mulgas which are very diverse in areas to the east of Western Australia. As 
discussed under A. aneura below and in Maslin et al. (2012) the resolution of ambiguities concerning 
A. aneura is, to a large extent, dependent upon further studies in these areas. Also, as discussed below, 
A. aneura var. conifera is not recognised here as a distinct entity. The only taxa recognised here but 
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not by Pedley ( l.c .) are A. pteraneura Maslin & J.E.Reid and A. mulganeura Maslin & J.E.Reid; he 
treated specimens of the latter as a ‘well-marked variant’ under his account of ,4. minyura. 

The rather distinctive coniferous growth forms of Mulga that are seen in some populations were 
accommodated by Randell (1992) and Pedley (2001) within ,4. aneura var. conifera ; however, these 
morphotypes are found in four of our species, namely A. aneura , A. aptaneura Maslin & J.E.Reid, 
A.fuscaneura Maslin & J.E.Reid and A. pteraneura. The type of A. aneura var. conifera is referable 
to A. pteraneura. As noted below under Morphological characters , two basic coniferous growth forms 
are recognised here, ‘true’ conifer which is regarded as neotenous (Figure 2) and ‘pseudo-conifer’ 
which Miller et al. (2002) suggest is a temporal, adolescent growth phase, an idea also implied by 
Chippendale and Jephcott (1963) (Figure 3). Only their characteristic growth form and sometimes 
clustered phyllodes distinguish coniferous Mulgas from their non-conifer analogues. Furthermore, 
a cpDNA analysis by Miller et al. (unpublished data) showed that Western Australian coniferous 
Mulgas group with their non-conifer analogues on separate clades comprising the above-mentioned 
four species. Consequently, var. conifera is not recognised as a taxon in the present work. 

The present study recognises 12 species of Mulga for Western Australia collectively comprising the 
‘Mulga group’. These species are arranged in three groups, the Green, Grey-green and Blue Alliances 
which are defined by just two morphological features, namely, whether or not the pods are winged 
and whether the branchlet resin is translucent or opaque. The alliance names are derived from the 
predominant colour of the crown foliage of included species. Although this classification provides a 
convenient conceptual framework for understanding Mulga the alliances are used here primarily as a 
mnemonic device; they are only partially supported by current genetic data (Miller et al. , unpublished 
data) and therefore should not be regarded as monophyletic entities. 

Considering the extreme variation that exists within the Mulga group it is very unlikely that we 
encountered all morphotypes during the course of this study. While it is expected that most of these 
undetected morphotypes will comprise relatively minor hybrids or intergrades, it is possible that a 
few hitherto unrecognised species exist in the easternmost areas of the State which were not surveyed 
during this study (see Constraints under Introduction above). Also, even in some regions that were 
sampled a number of times during this study there remains unresolved taxonomic issues. The Pilbara 
is a case in point where it will be seen from discussions below under A. aneura , A. aptaneura , A. 
ayersiana , A. minyura , A. paraneura and A. pteraneura that further study is needed. 

The following list summarises the classification adopted here and shows the placement of the varieties 
of A. aneura that Pedley (2001) recognised. Figure 4 depicts the presumed relationships of the 12 
species while their more important morphological features are summarised in Tables 1 and 2. 

A. Green Alliance (pods rimmed 2 ; branchlet resin translucent) 

• Acacia aptaneura (syn. A. aneura var. pilbarana Pedley and A. aneura var. tenuis Pedley) 

• Acacia macraneura Maslin & J.E.Reid (syn. A. aneura var. macrocarpa Randell) 


2 A few plants with bevel-edged pods are noted under A. aptaneura below but are not included within the circumscription of 
the species (see A. aptaneura for discussion). 
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B. Grey-green Alliance (pods winged, rarely bevel-edged; branchlet resin translucent) 

• Acacia aneura (provisional syn. A. aneura var. intermedia Pedley) 

• Acacia ayersiana 

• Acacia craspedocarpa 

• Acacia fuscaneura (syn. A. aneura var. fuliginea Pedley) 

• Acacia paraneura 

• Acacia pteraneura 

C. Blue Alliance (pods winged; branchlet resin some or all opaque) 

• Acacia caesaneura Maslin & J.E.Reid (syn. A. aneura var. argentea Pedley) 

• Acacia incurvaneura Maslin & J.E.Reid (syn. A. aneura var. microcarpa Pedley) 

• Acacia mulganeura 

• Acacia minyura 

Species considered most closely related to those of the Mulga group include A. atopa Pedley, 
A. brachystachya Benth., A. clelandii Pedley, A. ramulosa W.Fitzg. and A. subtessaragona Tindale & 
Maslin (fide Miller etal. 2002). Acacia catenulata C.T. White, A. coolgardiensisMaidm,A. effusifolia 
Maslin & Buscumb, A. latior (R. S. Cowan & Maslin) Maslin & Buscumb and A. thoma Maslin are also 
related but seemingly more distant. These species are most readily distinguished from Mulga group 
species by their pods which normally have a higher length: width ratio and are terete to compressed or 
quadrangular in section (flat in Mulga group species), except A. catenulata which has flat pods that are 
strongly constricted between the seeds and which readily break into 1-seeded articles (Figure lODc; 
also Figure 4 in Rutishauser etal. 2010). Furthermore, the Mulga relatives commonly lack glandular 
hairlets on their new shoots (glandular hairlets always present in Mulga group species). Putative hybrids 
sometimes occur between Mulga group species and some of their relatives, especially A. ramulosa. 

An electronic identification key to Western Australia Mulga will be made available on the 
Worldwide Wattle website (www.worldwidewattle.com). 


B.R. Maslin & J.E. Reid, A taxonomic revision of Mulga 


139 



Figure 2. Mulga plants showing coniferous growth forms with all branches wide-spreading. A -Acacia aneura plant conical 
in shape, near Newman; B -A. pteraneura plant obconical in shape, near Leonora; C—A. aptaneura plant conical in shape, 
Gibson Desert; D - stand of A. pteraneura plants (holotype population of A. aneura var. conifera from near Yuendumu, 
Northern Territory). Photographs by J. Maslin (A), B.R. Maslin (B, C) and PK. Latz (D). 
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Figure 3. Mulga plants showing pseudo-coniferous growth forms with wide-spreading lower lateral branches and obliquely 
ascending to erect upper branches. A -Acacia pteraneura , near Leonora; B —A. aneura , near Menzies; C-A. aneura , 
near Meekatharra; D - main stem of A. pteraneura plant with old, persisting, wide-spreading lateral branches on lower 
part and obliquely ascending to erect branches on upper part; this plant probably would have possessed a pseudo-conifer 
growth form when younger. Photographs by B.R. Maslin. 
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Figure 4. Presumed relationships of Mulga group species based on morphological characters. Solid lines 
represent close relationships; broken lines represent more distant relationships (the occurrence of presumed 
hybridity was commonly the prime determiner of these relationships). 
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Table 1. Overview of Western Australian Mulga species showing synoptic line drawings and salient 
features. Scale bar = 1 cm, or 1.5 cm where indicated by x 1.5 on drawing. Illustrations by Bradley 
Durrant. 


Species name 


Salient features 


A. aneura 



Bushy, irounded or obconic, multi-stemmed shrubs or trees 2.5-7 
m tall but sometimes single- or few-stemmed and/or reaching 8-10 
m. 


Branchlets ribless or obscurely ribbed, the ribs not resinous or with 
a thin veneer of translucent resin. 

New shoots resinous. 

Phyllodes flat, narrow (normally 1.5-3 mm wide), normally 
shallowly incurved and grey-green to sub-glaucous often with a 
silvery sheen; discrete resinous marginal nerve absent or vestigial. 

Pods winged, rarely bevel-edged, often shiny-resinous on margin. 


A. aptcmeura 





Seeds 2.5—3(—3.5) mm wide. 


Shrubs or trees 3-10(-12) m tall, sometimes with a conifer or 
(adolescent plants) pseudo-conifer growth form. 

Branchlets ribless or obscurely ribbed, the ribs not resinous or with 
a thin veneer of translucent, yellow resin. 

New shoots resinous. 

Phyllodes terete to flat, normally linear, 0.8-1.5 mm wide and 
green to grey-green or sub-glaucous. 

Gland 0-3 mm above the pulvinus, the phyllode normally not 
obviously kinked or swollen at the gland. 

Pods often tinged orange, smooth, normally glabrous and 
inerveless, margins rimmed. 


Large, rounded or obconic, multi-stemmed shrubs maturing to 
trees 7-12 m tall. Branchlets densely silvery-sericeous between 
often red-brown ribs at extremities; ribs sometimes with a thin 
veneer of translucent resin. 

Youngest phyllodes on new shoots densely sericeous with normally 
pale yellow hairs (often striate in narrow phyllode variant); 
margins dark-coloured and resinous. 

Phyllodes normally large (mostly 50-80 x 7-12 mm), narrowly 
elliptic to lanceolate and acute to acuminate, commonly silvery 
light grey-green; discrete marginal nerve resinous and red-brown 
or yellow resinous. 

Pods short and broad (mostly 10-40 x 10-14 mm); marginal wing 
1-2 mm wide. 
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A. caesaneura 



Multi-stemmed shrubs maturing to shapely, obconic trees 3-8(-10) 
m tall with the crowns dense and silvery bluish grey, grey or grey 
green tinged blue. 

Branchlets densely appressed-pubescent between rather obscure 
resinous ribs towards apices, the resin normally yellowish and 
opaque. 

Youngest phyllodes on new shoots densely tomentilose with 
normally white hairs, sometimes striate-nerved, margins 
dark-coloured and resinous 

Phyllodes commonly 30-70 x 2.5-10 mm, straight-dimidiate to 
falcately recurved; discrete resinous marginal nerve often not 
especially prominent. 

Pods short and broad (mostly 15-35 x 10-15 mm; marginal wing 1- 
2(-2.5) mm wide. 


Rounded or obconic, dense shrubs 1-4 m tall and about the same 
across, occasionally small trees to c. 5 m tall. 

Branchlets often with translucent resin ribs at extremities. 

New shoots dark-coloured. 

Phyllodes relatively short and broad (mostly 15-30 x 7-13 mm with 
I: w = 1-3), nerves anastomosing to form a net-like reticulum. 

Pods rather wide (15-30 mm), indehiscent, thick-coriaceous to sub- 
woody, yellowish to light brown, openly reticulate with nerves 
raised or plane; marginal wing broad (mostly 1.5-4 mm). 

Seeds large (8.5-10.5 x 7-9 mm), ± orbicular and flat. 


Obconic, often shapely trees 3-8(-10) m tall, sometimes with a 
conifer or pseudo-conifer growth form. 

Branchlets obscurely ribbed or ribless, the ribs normally not 
resinous. 

New shoots not resinous, blackish to chocolate or red-brown, often 
with a finely granular appearance, glandular hairlets somewhat 
persistent as shoot expands. 

Phyllodes rather long and narrow (mostly 50-100 x 1-3 mm), flat, 
sub-straight to shallowly curved, sigmoid or wavy. 

Pods mostly 8-13 mm wide and iconstricted between seeds, 
commonly greyish brown tinged purple, minutely appressed hairy; 
margins bevel-edged or narrowly winged. 

Seeds rather large (mostly 4-7 x 4-6 mm). 
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A. incurvaneura 



Rounded or obconic, dense, multi-stemmed shrubs 2.5-5 m tall, 
maturing to single-or few stemmed trees to 6(-8) m tall, crowns 
idense and pale grey to grey-green or bluish grey often with a 
slight silvery sheen. 

Branchlets resin-ribbed, the resin normally opaque, rather thick 
and persistent on mature branchlets as whitish beaded lines. 

New shoots resinous. 

Phyllodes terete to flat and narrowly linear, normally 40-80 x 1-2.5 
mm, all or mostly shallowly incurved. 

Pods oblong to fusiform, mostly 5-8 mm wide, brown but often 
tinged greyish, ilongitudinally reticulate, marginal wing 0.5-1 mm 
wide 


A. macraneura 


Spreading shrubs commonly 2-5 m tall and about the same across, 
sometimes obconic trees to 4-6(-7) m tall. 




Branchlets obscurely ribbed at extremities, the ribs often with 
translucent resin. 

New shoots resinous, becoming yellowish (often tinged brown) or 
light green as the shoot expands. 

Phyllodes mostly terete and 40-70 mm long, shallowly to strongly 
curved or sigmoid to sinuous, green to grey-green. 

Gland 0-3 mm above pulvinus, phyllode curved upwards and/or 
ikinked at the gland. 


Pods large (mostly 20-70 x 12-22 mm), normally yellow to light 
brown and glabrous; margins rimmed by a thick, resinous nerve. 


A. minyura 



Seeds large (mostly 7-9.5 x 5-7 mm). 


Rounded or obconic, multi-stemmed shrubs or small trees l-4(-5) 
m tall and about the same across; crowns compact and often grey 
or bluish grey. 

Branchlet ribs with a thick, opaque overburden of resin that often 
persists as beaded, white lines on mature branchlets. 

New shoots enveloped by a conspicuous layer of resin when young, 
the resin opaque and whitish grey tinged bluish or translucent and 
brown. 

Phyllodes small (mostly 5-25 x 2-4 mm), flat, elliptic to oblong- 
elliptic or oblong-obovate, mucronate, straight-dimidiate to 
shallowly recurved or shallowly sigmoid. 


Pods short and broad (mostly 15-35 x 8-15 mm); marginal wing 1- 
2 mm wide. 
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A. mulganeura 



Rounded, multi-stemmed shrubs commonly 1.5-3 m tall and about 
the same or wider across, maturing to obconic, single- or few¬ 
stemmed trees 4—5(—7) m tall; crowns often compact and greyish 
green to bluish grey. 

Branchlet ribs with a thick overburden of opaque, segmented, 
milky blue-grey or yellowish resin that often persists as beaded 
white lines on mature branchlets. 

New shoots very resinous. 

Phyllodes mostly 20-50 x 5-10 mm, elliptic to oblanceolate, often 
slightly twisted or shallowly undulate; marginal nerve resinous. 

Calyx and bracteoles very reduced. 


Pods mostly 15-35 x 6-10 mm, oblong or fusiform, dark greyish 
brown; marginal wing 1-1.5 mm wide. 


A. paraneura 



Graceful trees 4-10 m tall with open and often wispy crowns, the 
ultimate branchlets commonly (but not always) pendulous or sub- 
pendulous. 

Branchlets white appressed-hairy between normally red-brown ribs 
at extremities, the ribs not resinous or with a veneer of shiny, 
translucent resin. 

New shoots resinous. 

Phyllodes normally terete, long and slender (mostly 80-200 x c. 1 
mm), commonly pendulous, commonly variously curved, sigmoid 
or sinuous, dull green to light grey-green. 

Gland mostly 4-25 mm above pulvinus, the phyllode often slightly 
but noticeably bent and/or slightly swollen at the gland. 


4. 


pteraneura 



Pods mostly 20-50 x 8-12 mm; marginal wing mostly 1-2 mm 
wide. 


Multi-stemmed shrubs maturing to single- or few-stemmed trees to 
6(—8) m tall, sometimes with a conifer or (adolescent plants) 
pseudo-conifer growth form; stems and major branches sub¬ 
straight to crooked; crowns normally tdense and green. 

Bark grey to blackish. 

Branchlet ribs not resinous or with a ithin layer of translucent 
resin. 

New shoots resinous, the youngest phyllodes with a dense 
covering of dark-coloured glandular hairlets. 

Phyllodes terete to sub-terete, 40-80(-100) mm long, normally 
variously curved to sinuous or sigmoid and green to greyish green. 

Gland mostly 2-10 mm above pulvinus, the phyllode often swollen 
and kinked at the gland. 


Pods mostly 15-40 x 8-15 mm, not or scarcely constricted between 
seeds; marginal wings normally 1-3 and often shallowly undulate. 








Table 2. Distinguishing morphological characters of Western Australian Mulga species.'Branchlet resin determined from penultimate branchlets, where O = opaque 
(including where opaque resin co-occurs with small patches of translucent resin), T = translucent, A = absent. 2 New shoot resin determined from youngest phyllodes 
(excluding margins), where P = present, A = absent. 3 Phyllode transverse sectional shape (T.S.), where T = terete (including sub-terete), F = flat. Predominant 
phyllode curvature, where St = straight, In = incurved, Re = recurved, S/W = sigmoid/wavy. ^Measurements from mature phyllodes of adult plants. Brackets 
represent rare states. 
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Population variation in Mulga 

One of the perplexing characteristics of Mulga becomes obvious upon entering virtually any Mulga- 
dominated population, namely, the array of numerous morphotypes in the stand. It is not uncommon 
for some of these morphotypes to re-occur in adjacent or more distant populations, often in association 
with different morphotypes. This results in a very complex mosaic of morphotypes in mixed populations 
across arid landscapes. Single-morphotype Mulga populations seem to be rare. The factors responsible 
for creating and maintaining this variation are largely unknown, but most likely include genetic drivers 
such as polyploidy, neoteny, apomixis and hybridisation as discussed by Miller et al. (2002), as well 
as ecological drivers (Cody 1989). 

An appreciation of the diversity within Mulga populations can be obtained from an examination of two 
populations, just 10 km apart, on the main road between Mt Magnet and Sandstone (Figures 5, 6). 

The first population, located 67 km east of Mt Magnet, is dominated by members of the Blue Alliance. 
At first impression this population comprises a complex mix of similar-looking morphotypes with 
most plants possessing grey to bluish grey phyllodes and winged pods (Figure 5). Upon inspection, 
and using the morphological characters discussed here for distinguishing Mulga species, six entities 
could be identified: A. caesaneura, A. caesaneura (narrow-phyllode variant), A. ? caesaneura x 
incurvaneura, A. incurvaneura, A. mulganeura (variant 1) and A. pteraneura. Phyllode morphology 
(principally shape, dimension and curvature), new shoot resinosity and indumentum, and pod width 
enabled the three Blue Alliance species and putative hybrids to be identified. Acacia pteraneura 
(Grey-green Alliance) was infrequent in the population, readily recognised by a combination of its 
distinctive green phyllodes and dark-coloured new shoots (the Green Alliance species A. aptaneura 
is sometimes found in these sorts of stands in lieu of A. pteraneura ). Such populations, dominated by 
hybridizing species of the Blue Alliance, are common in the area approximately bounded by Paynes 
Find, Meekatharra, Wiluna, Leonora and Menzies. As noted in Maslin et al. (2012) similar-looking 
stands in the Northern Territory, are dominated by members of the Grey-green Alliance. 

The second population, located 77 km east of Mt Magnet, is dominated by a mixture of both Blue 
and Grey-green Alliance taxa (Figure 6). The general structure and appearance of this population 
differed from the one above dominated by the Blue Alliance taxa. In this population the predominant 
colour of the crowns was dull greyish green because A. craspedocarpa , A. craspedocarpa (hybrid) 
and A. pteraneura (Grey-green Alliance) were relatively more common in the stand than the Blue 
Alliance taxa (A. caesaneura and A . ? caesaneura. x incurvaneura). Plants do display a greater variation 
in height because of the frequent occurrence of the normally shrubby A. craspedocarpa. Acacia 
craspedocarpa appears to be very promiscuous, with putative hybrids involving this species commonly 
found in populations where it occurs. The putative hybrids are recognised by their phyllodes being 
less obviously reticulate than parental A. craspedocarpa. The second parent of these putative hybrids 
is often unknown (see Miller et al. 2002), but its Grey-green Alliance relatives, A. pteraneura and A. 
fuscaneura , are suspected in at least some cases. 

These two examples serve to illustrate some of the interrelated factors that contribute to the structure 
and general appearance of Mulga communities, the most important of which appear to be: 

• The number of different species present within populations. 


The different combinations of species within populations (see Figure 7). 
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• The Mulga alliance(s) to which the co-occurring species belong. 

• The relative frequency of each species within the population. 

• The amount of hybridity or intergradation between species. 

• The age of the stand. 

• The spacing between individual plants. 

• Ecological factors (especially soil type, depth of hardpan and availability of water). 

Although the definition, characterisation and dynamics of Mulga communities is beyond the scope 
of this paper, the taxonomic framework provided here is an essential foundation upon which these 
and other studies can be based. 


Hybridity 

Hybridisation has been investigated in a number of groups of Australian Acacia species (e.g. Leach & 
Whiffin 1978; Piccinin etal. 2004) but most detailed genetic studies have involved tropical species allied 
to A. mangium Willd. that have commercial significance (Kha 1996; McDonald etal. 2001; Midgley 
& Turnbull 2003). Hybridisation has been regarded by a number of authors as a factor contributing 
to the diversity within Mulga (e.g. Davies 1976; Cody 1989; Randell 1992; Pedley 2001; Miller 
et al. 2002). However, there is little direct genetic evidence demonstrating this hybridity, and in the 
few cases where it has been confirmed genetically the origin of the hybrids is equivocal (see Miller 
et al. 2002 for discussion). Notwithstanding the above, both morphological and field evidence suggest 
that hybrids or intergrades are relatively common in the Mulga group. 

In the absence of detailed studies (especially genetic) the assumptions made here concerning putative 
hybridity and intergradation are based on an assessment of morphological characters, complemented 
by observations of plants in the field. Recognising the subjectivity involved in this approach, we have 
been conservative in our determination of specimens or plants as putative hybrids or intergrades. In 
the field, putative hybrid plants can often be recognised by their low frequency within populations and 
their possession of morphological characters that are seemingly intermediate between the presumed 
parents, with which they commonly co-occur. While some putative hybrids are particularly fecund 
(especially those involving the Mulga close relative, A. ramulosa ), others appear sterile. Two useful 
characters for recognising putative hybrids include bevel-edged pods (see note under Morphological 
characters'. Pods below) and few phyllode anastomoses (see discussion under A. craspedocarpa ), but 
the most widely-used characters are those relating to other aspects of phyllode morphology. Putative 
hybrids or intergrades are often intermediate in their phyllode shape, size or curvature between the 
presumed parents, or possess various combinations of characters that suggest intermediacy (e.g. see 
discussion under A. fuscaneura ). 
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Figure 5. Variation in Mulga population dominated by Blue Alliance taxa. A - phyllode and pod variation (with each 
group of phyllodes and pods collected from a single individual) from a population located 67 km E of Mt Magnet, 
a, b) Acacia incurvaneura , c )A. mulganeura (variant 1), d) A. pteraneura (pods slightly narrower than normal), e, f) 
A. ? caesaneura x incurvaneura , g, h) A. caesaneura (narrow-phyllode variant), i) A. caesaneura (typical variant); 
B - photograph of a similar population located 36.5 km E of Mt Magnet. Scale bar shown on figure; vouchers are 
listed in Appendix 1. Photographs by B.R. Maslin. 
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Figure 6. Variation in Mulga population dominated by Grey-green and Blue Alliance taxa. A - phyllode variation 
(with each group of phyllodes collected from a single individual) from a population located 77 km E of Mt Magnet, a) 
Acacia craspedocarpa , b, c, f-h) A. craspedocarpa (hybrid), d) A. pteraneura , e) A. ? caesaneura x incurvaneura , i, j) 
A. caesaneura , k) A. caesaneura s. lat .; B - photograph of a similar population located 44.5 km W of Laverton. Scale 
bar shown on figure; vouchers are listed in Appendix 1. Photographs by B.R. Maslin. 
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Figure 7. Co-occurrence of Western Australian Mulga species and major informal variants. Numbers represent the frequency of co-occurrences based on 
collections made during the Understanding Mulga project from populations containing more than one taxon. Species abbreviations: apt -A. aptaneura, mac 
=A. macraneura, ane =A. aneura , ayer =A. ayersiana, ayer NPV=A ayersiana (narrow-phyllode variant), eras -A. craspedocarpa, fus = A. fuscaneura, 
fus-pter = A. fuscaneura-pteraneura group, par =A. paraneura, pter =A. pteraneura, caes = A. caesaneura, caes NPV=A caesaneura (narrow-phyllode 
variant), incur = A. incurvaneura, min -A. minyura, mul - A. mulganeura, mul VI = A. mulganeura (variant 1), mul V2 = A. mulganeura (variant 2). 
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Using herbarium material to assess the frequency of hybridity is fraught with difficulty because 
populations are often only selectively sampled and little or no information is provided on labels 
concerning species composition of these populations. However, several simple analyses based on data 
collected during the UnderstandingMulga field program (August 2006-November 2009) provide some 
insights into putative hybridity (or intergradation). Because these analyses are based on comparatively 
few populations, many of which were not comprehensively sampled to include all morphotypes, the 
following statistics provide only general indications of the frequency and occurrence of hybridity 
within Western Australian Mulga communities. 

During this study 882 collections of Mulga from 293 populations were gathered of which 119 (13.5%) 
collections have been assessed as putative hybrids or intergrades. Of these, we identified both presumed 
parents for 54 collections (e.g. A. aneura x ayersiana) while for the remaining 65 collections only 
one presumed parent could be identified, e.g. A. ayersiana (hybrid). Also, of the 187 populations 
from which we gathered more than one collection, 62 (33%) contained one or more putative hybrids 
(or intergrades). Despite the limitations of the sampling methodology the above figures suggest that 
hybridity occurs at a relatively high frequency in Western Australian Mulga communities. 

It should be noted that additional to the above there were 116 collections (13% of the 882 total) 
that could not be named with confidence and it is possible that some of these collections represent 
hybrids or intergrades. Also, it is possible that hybrids or intergrades exist within taxa determined as 
A. mulganeura variants 1 and 2 (23 collections), A. pteraneura (narrow-pod variant) (17 collections) 
and the A. fuscaneura-pteraneura group (21 collections). 

The 54 collections presumed to be hybrids and for which both parents could be identified were used 
to investigate putative hybridity between the Mulga alliances and also between individual species 
(Figure 8). These data show the following trends: 

• Green Alliance species putatively hybridise with half the species from the Grey-green Alliance 
but rarely with species from the Blue Alliance. No hybrids were detected between the two 
species that constitute the Green Alliance. 

• Grey-green Alliance species putatively hybridise with Green Alliance species (see above) but 
infrequently with species of the Blue Alliance. Hybrids between species of the Grey-green 
Alliance are infrequent. 

• Blue Alliance species infrequently hybridise with those of the Grey-green Alliance and rarely 
with species from the Green Alliance. Hybrids between species within the Blue Alliance are 
common. 

• Some Green and Grey-green species putatively hybridise with the Mulga close relative, 
A. ramulosa. 

As will be seen from Figure 8, in almost all cases of inter-specific hybridity we have detected at least 
some populations where both presumed parents co-occurred with the putative hybrids. 
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Distribution and ecology 

Distribution maps and ecological notes are provided under Taxonomy below for each of the 12 Western 
Australian species of Mulga. 

Western Australian Mulga species occur principally between latitudes 22.5 and 30.5°S and from the 
west coast at Shark Bay eastwards to the South Australian and Northern Territory borders (Figure IB), 
a distance of c. 1000 km north to south and 1500 km east to west. This distribution lies within the arid 
zone in areas not exceeding 250-300 mm annual rainfall, and often coincides with the distribution 
of red-brown hardpan soils (Beard 1974). Mulga does not extend to the agricultural regions of the 
South-west Botanical Province, while the Great Sandy Desert in the north-east forms the boundary of 
distribution there. In both the far west and south-east the distribution is constrained by the limestone- 
dominated Carnarvon Basin and Nullarbor Plain respectively. Outlier populations occur in the stony 
Tanami Desert (the identity of these plants is uncertain) to the north of the Great Sandy Desert, and in 
the Hampton Basin on the southern edge of the Nullarbor Plain. Mulga is either absent or infrequent 
in the sandy deserts of Western Australia, namely, the Great Sandy Desert, Little Sandy Desert and 
Great Victoria Desert. The Murchison IBRA bioregion probably contains the most extensive Mulga 
communities, but they are also common in the Gascoyne, southern Pilbara, Gibson Desert and Central 
Ranges bioregions. 

As noted by Nix and Austin (1973) Mulga is adapted to environments where the soil water regime is 
almost always limiting for growth, but where there is some probability of recharge in all seasons. The 
arid zone where Mulga predominates has a conspicuously erratic, low rainfall (van Etten 2009). 

Beard (1974) noted that Mulga communities are rarely found growing in deep unconsolidated sands 
but are commonly associated with red loamy soils that overlie a siliceous, calcareous or ferruginous 
hardpan; they also occur on stony gibber plains, rocky ranges and breakaways. 

While extensive, dense stands of Mulga occur in many areas, plants are often not uniformly distributed 
acrossthe landscape. This uneven distribution appears to be correlated with the availability of soil water 
and the depth of the hardpan (usually 0.3 m to 3 m below the surface, A. Mitchell, pers. comm.). The 
most dense stands occur in areas where the soil above the hardpan is deepest and/or along watercourses, 
floodplains and other water-gaining sites. Open plains between the dense stands (which often support 
sparser Mulga communities) provide run-off which supports the dense stands. If this run-off is 
disrupted, the dense stands collapse. The importance to Mulga of access to soil water was noted by 
Fox and van Leeuwen (1985) who suggested that this factor significantly influences the distribution 
patterns of Mulga and may explain why the largest individuals and densest woodland tend to occupy 
water-gaining sites low in the landscape. The distribution of Mulga in areas where populations abut 
Spinifex (Triodia spp.) hummock grasslands is constrained by the frequency and intensity of fire. 
Many Mulga communities are extremely vulnerable to fire with most plants succumbing to even the 
coolest of bums. In some areas (e.g. the Pilbara and central deserts) Mulga has been largely replaced 
by Triodia communities due to burning practices (Latz 2007). 

Descriptions of many Western Australian communities in which Mulga occurs or is dominant are 
provided by Beard (1974,1974a, 1975,1975a, 1976). Cody (1989,1991) discusses population variation 
within some Western Australian Mulga communities in relation to ecological factors. Many aspects 
of Mulga ecology, biology, utilisation, and more, across its entire range in Australia, are provided by 
authors in Sattler (1986). 
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Phenology 

Flowering and fruiting phenology based on herbarium records are shown for each species in the 
descriptions below. These data provide only a general view of phenology but they indicate that most 
Mulga species in Western Australia have a similar phenology although there is some species-dependent 
variation, especially with respect to flowering. Sporadic flowering occurs in most months of the year 
but the principal flushes appear to occur most often from autumn to early spring (March to September); 
pods with mature seed are mostly found in spring (September/October to November). Not all mature 
plants produce flowers or fruits during these months. 

These observations on flowering phenology to some extent reflect collecting activity, but it is not 
at variance with field-based studies conducted by others. For example, Davies (1976) observed that 
A. aneura s. lat. plants on Mileura Station near Cue flowered mainly in autumn, but flowering also 
occurred in other months if heavy rains fell. Davies (1968, 1976) also noted that specific climatic 
requirements were needed in order for successful seed production to occur: heavy pod crops resulted 
only when plants received good quantities of rainfall in summer/autumn (to initiate flowering and 
commence fruit set) followed by good rainfall in winter (in order for the seed to mature). These results 
are similar to those of Preece (1971) who also showed that flowers produced from winter rainfall 
events did not set seed (i.e. seed resulted only from plants that flowered in late summer). Everist 
(1949) reported that in Queensland Mulga plants did not flower every year and that flowering was not 
strongly seasonal, occurring mostly between April and July. Everist also reported that seed on these 
Queensland plants was shed between November and January (slightly later than herbarium records 
would suggest for Western Australia). 

It is therefore apparent that the timing and intensity of rainfall plays a crucial role in the flowering and 
fruiting of Mulga. However, rainfall in the arid zone where Mulga grows is erratic and patchy and it 
is impossible to predict with certainty when particular plants will be in flower or fruit. The amount 
of fruit produced by individual plants is also variable: we have observed that within one species in a 
single population some plants may have exceedingly large pod crops while adjacent plants may have 
few or no pods at all. 


Uses 

Mulga is not only a very important component of arid zone natural ecosystems but also provides many 
commodities for man. Mulga species are commonly used in minesite rehabilitation projects in the 
Pilbara. They are also important to the pastoral industry and form a significant part of the dry-range diet 
of sheep in arid Australia, although without supplementary high-quality feed Mulga is barely sufficient 
for subsistence. Further information on the fodder value of Mulga is given in Everist (1949, 1969), 
Chippendale and Jephcott (1963), Askew and Mitchell (1978), Cunningham etal. (1981), Goodchild and 
McMeniman (1987), Mitchell and Wilcox (1994) and Doran and Turnbull (1997). Aboriginal peoples 
of the central and western Pilbara use Mulga in various ways (e.g. Juluwarlu Aboriginal Corporation 
2003). The hard, dense wood of mature plants is used to make wanu (women’s fighting sticks), mirru 
(spearthrowers), gurrardu (walking sticks) and jurna (tapping sticks), while wood from young plants 
is used to make marrandu (spears). Edible Mulga Apple, a fruit-like structure (jagarlurlu ) which is 
actually a wasp gall, is obtained from some Mulga plants. Latz (1995) provides an excellent account 
of the importance of Mulga to Aboriginal peoples of central Australia (see also Devitt 1986); McKellar 
(1986) provides notes on Aboriginal use of Mulga in south-west Queensland. 
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Morphological characters 

The following morphological attributes characterise Mulga species and/or have proved most useful 
in defining taxa or groups of taxa within this highly polymorphic group. 


Growth form 

Many species of Mulga are relatively small, obconic trees (commonly 3-10 m tall) with grey bark, 
erect to obliquely ascending branches and a somewhat dense, green, grey, grey-green or bluish 
crown. However, these attributes are not exclusive to Mulga among the numerous arid zone wattles. 
Also, despite some species having a rather distinctive field facies, there is variation in growth form 
and this is not a particularly reliable means of identifying taxa. For example, A. paraneura is often 
very distinctive in its pendulous branchlets and phyllodes but there are non-pendulous morphotypes 
and these often co-occur with the typical morphotype. Similarly distinctive coniferous morphotypes 
characterised by their ±horizontally diverging lateral branches are sometimes found in A. aptaneura , 
A.fuscaneura,A. pteraneura and A. aneura (see note under Classification and taxonomy above). Two 
types of coniferous growth form are recognised; ‘true’ conifer in which all the branches are ±horizontal 
(Figure 2) and pseudo-conifer in which the lower branches are ±horizontal and the upper ones are 
obliquely ascending to erect (Figure 3). The overall shape of‘true’ conifer plants is variable (Figure 2). 
Coniferous plants often co-occur with their non-conifer analogues. Species such as A. minyura , 
A. craspedocarpa and A. mulganeura are commonly low, dense, obconic or rounded shrubs 1-4 m tall 
while A. macraneura is normally a sprawling shrub 2-5 m tall and about the same across; however, 
in all these species there exist arborescent individuals. Photographs showing growth form variation 
for each species of Mulga are provided in the treatments under Taxonomy below. 


Branchlets (especially resin) (Figure 9A) 

Young branchlets in Mulga species are sometimes glabrous but more commonly are invested with 
short, straight, normally white, appressed hairs. These hairs are often difficult to see and are normally 
lost as the branchlet matures. Randell (1992) describes different types of trichomes found in Mulga, 
including the glandular hairlets which are discussed below under New shoots. The branchlets are 
ribless or more commonly finely ribbed with the ribs often (but not always) possessing a thin or thick 
overburden of resin. The nature of this resin is taxonomically informative and is a character that has 
been overlooked until now. 

Two types of resin occur, opaque and translucent, and these resin differences help define the three 
main assemblages recognised within Mulga (see above) and to assist in species identification. Opaque 
resin occurs in species of the Blue Alliance (though it sometimes co-occurs with a little translucent 
resin) whereas translucent resin occurs in members of the Green and Grey-green Alliances (opaque 
resin is completely absent from these two groups). 

No Mulga species completely lacks branchlet resin; however, resin is not present on every individual 
of many species. When present Mulga resin is best developed on the ribs of the uppermost branchlets, 
but it is sometimes difficult to accurately assess this character (i.e. to determine with certainty if it 
is opaque or translucent). On occasional specimens the resin is intermediate between the two types 
(see e.g. Figure 9Ae). 
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Figure 9. Some morphological features found in taxa of Mulga. A- branchlet resin variation, a-d) 
in Mulga Green and Grey-green Alliance taxa the translucent resin is often poorly developed (a), 
occurs as a thin overburden (b) or a thin veneer (c) over the branchlet ribs and is best developed 
on juvenile plants (d), e) the resin is sometimes intermediate between translucent and opaque, 
f-g) in Mulga Blue Alliance taxa the opaque resin is best developed on upper branchlets (f) and 
commonly persists on the mature branchlets (g); B - new shoot showing age-related growth 
stages, V = vegetative bud, YP = youngest phyllode, EP = expanding phyllode, MP = mature 
phyllode; C - new shoots showing variation, a-d) resinous shoots, resin can obscure underlying 
glandular hairlets (b) which become apparent when resin dissolves in alcohol (c), a conspicuous 
overburden of resin occurs in A. minyura (d), e-g) non-resinous new shoots show dense layer of 
glandular hairlets (e) or white (f) or sometimes yellow (g) orthodox hairs; D - phyllode nerves are 
normally parallel with (a) or without (b) a discrete marginal nerve, or occasionally anastomosing 
(c); E - phyllode glands (arrowed) are normally close to the pulvinus (b, c, e) or removed from the 
pulvinus and often kinked (a, d); F - phyllode variation, phyllodes are normally symmetric (a-e, 
g) but occasionally asymmetric (f, h); G - clustered phyllode development is common on some 
juvenile and adolescent plants. Scale bar shown on figure; vouchers are listed in Appendix 1. 
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In most species of the Blue Alliance the opaque resin develops as a thick overburden on the ribs, 
and is commonly segmented due to the development of transverse fractures and often pale yellowish 
in colour (the colour varies to milky blue-grey or light brownish). Although best-developed on new 
shoots and penultimate branchlets (Figure 9Af) the resin often persists on mature branchlets where it 
forms whitish, beaded lines visible to the unaided eye (Figure 9Ag). The resin is less well-developed 
in A. caesaneura than in other species of the Blue Alliance. 

In species of the Green and Grey-green Alliances the translucent resin often occurs as a thin veneer 
over the branchlet ribs, and is often difficult to see (Figure 9Aa-c). In these species the resin normally 
does not persist on mature branchlets as it does in most species of the Blue Alliance. Furthermore, 
it is not uncommon in species of the Green and Grey-green Alliances to have non-resinous mature 
branchlets. Normally only juvenile plants have resin as a thick overburden (Figure 9Ad). 


New shoots (Figure 9B, C) 

New shoots in Mulga species are often resinous and have an indumentum comprising a mixture of 
dark-coloured glandular hairlets and white or rarely yellow orthodox hairs (that are often obscured by 
the resin or the glandular hairlets). For identification purposes these characters are best assessed by 
carefully inspecting the one to three youngestphyllodes that occur immediately below the vegetative 
bud ; these phyllodes are followed by a variable number of expanding phyllodes, then mature phyllodes, 
as the shoot elongates (Figure 9B). 

The degree of resinosity of new shoots varies among the species but is best developed in A. minyura 
(Figure 9Cd) where the youngest phyllodes are partially or wholly enveloped by a conspicuous 
overburden of opaque or sometimes translucent resin. By way of contrast the youngest phyllodes of 
a few species are not resinous (Figure 9Ce-g) making it easier to observe the shoot indumentum, e.g. 
A. caesaneura (white orthodox hairs, Figure 9Cf) and A. fuscaneura (often black glandular hairlets, 
Figure 9Ce). 

The glandular hairlets are minute, stalked trichomes with±globose heads consisting of four or more cells 
(see Figure le in Boughton 1989). They vary from sparse (e.g. A. macraneura and often A. aptaneura. 
Figure 9Ca) to dense (e.g. A. paraneura), range in colour from red through red-brown and dark brown 
to black and are often embedded in a resin matrix, making them difficult to see (compare 9Cb and c). 
The density of glandular hairlets decreases as the shoot elongates and they are normally absent from 
mature phyllodes. However, in some species the hairlets persist on the expanding phyllodes where 
they can impart a ‘sooty’ appearance to the shoot, best developed in A. fuscaneura (Figure 9Ce). While 
all species of Mulga possess glandular hairlets they are not exclusive to this group, being present in 
some related species such as A. latior and related taxa in the A. coolgardiensis group (Randell 1992; 
Maslin & Buscumb 2008). 

Orthodox hairs on the youngest phyllodes of most species are obscured by the glandular hairlets 
and/or resin. However, the indumentum is obvious and completely covers the phyllode laminae in 
A. ayersiana (indumentum often yellow, Figure 9Cg) and A. caesaneura (indumentum white, Figure 
9Cf). The expanding phyllodes are often striate by resinous longitudinal nerves with the indumentum 
confined to the inter-nerve spaces. 
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Phyllodes (Figure 9D, F, G) 

Although phyllodes of Mulga species are very variable in shape, size and curvature they are particularly 
useful for discriminating taxa. A range of variation is shown for each species in the plates presented 
under Taxonomy below. 

Mulga phyllodes vary in size from 5-230 mm long and 0.8-18 mm wide. There is no obvious 
discontinuity within this range but a large majority of species have phyllodes about 40-80 mm long 
and two-thirds of them have phyllodes less than 3(—5) mm wide. Acacia minyura has the smallest 
mature phyllodes (mostly 5-25 x 2-4 mm, Figure 9Fh) while A. paraneura has the longest (mostly 
80-200 mm). Juvenile plants normally have smaller phyllodes than adults. 

Phyllode shape is generally correlated with width, being linear when narrow and often narrowly 
elliptic when broad. Most straight phyllodes are symmetric with both margins convex or straight, but 
occasionally they are asymmetric. The term dimidiate is used to describe asymmetric phyllodes where 
the lower margin is ±straight and the upper margin is convex (Figure 9Ff, h). The juvenile phyllodes 
of A. caesaneura are dimidiate and these normally give way to falcately recurved adult phyllodes. 
Dimidiate adult phyllodes occur only in A. minyura and rarely A. mulganeura. In many species the 
phyllodes are straight to shallowly incurved, but in some they are falcately recurved (most notably 
A. ayersiana and A. caesaneura , Figure 9Fe) or, when terete, sometimes sigmoid or sinuous (e.g. 
A. paraneura , A. macraneura , Figure 9Fc). In A. macraneura , A. paraneura and A. pteraneura the 
phyllodes are normally always terete whereas in both A. aptaneura and A. incurvaneura they vary 
from terete to flat; the remaining species have flat phyllodes. 

Except for A. craspedocarpa the phyllodes of Mulga species are characterised by having numerous, 
fine, parallel nerves (Figure 9Da, b) which are often only visible with magnification. This type of 
nervation is very common in Acacia species from arid and semi-arid areas. In A. craspedocarpa the 
phyllode nerves anastomose to form a distinctive, net-like reticulum (Figure 9Dc). The phyllode apices 
of Mulga species are never pungent-pointed. 

Phyllode colour and indumentum are not especially taxonomically informative, although these characters 
do contribute to the overall Took’ of the crowns which can help distinguish taxa in the field. 

Phyllodes normally occur singly at the nodes but in those species that sometimes develop a conifer or 
pseudo-conifer growth form a proportion of phyllodes are often grouped in clusters of 2-5, especially 
on juvenile and adolescent individuals (Figure 9G). In Mulga plants possessing clustered phyllodes, 
the clusters normally occur at a relatively low frequency and are interspersed with non-clustered 
phyllodes; only very occasionally are all phyllodes clustered on an individual plant. 

The phyllode margins are resinous in some species, but this occurs only when the phyllode is flat; 
this character is best observed on the uppermost, young phyllodes. A discrete resinous margin is best 
developed in the Grey-green Alliance species A. ayersiana (and in hybrids involving this species), 
where the resin is often shiny and red-brown (Figure 9Da), but often becomes less pronounced, 
dull and yellowish as the phyllodes age. Discrete resinous margins also occur in all members of the 
Blue Alliance but in these species the resin is normally dull, commonly yellowish and not especially 
prominent. In the remaining species the margins are normally not resinous (Figure 9Db) although 
sometimes a very thin band of resin develops on some phyllodes. 
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Glands (Figure 9E) 

Like most members of section Juliflorae the phyllode gland in Mulga species is not prominent and 
is located on the upper surface or margin of the phyllode, normally at or near the distal end of the 
pulvinus (Figure 9Eb, c, e). However, in a few species with terete phyllodes the gland is removed from 
the pulvinus and the phyllode is often noticeably swollen and/or kinked at the gland (Figure 9Ea, d). 
This occurs most commonly in A. macraneura , A. paraneura and A. pteraneura and can be helpful 
in distinguishing these species from their relatives. 

Inflorescences and flowers 

Inflorescences in Mulga species are normally simple (rarely some rudimentary racemes also develop) 
and occur singly or in pairs in the axils of phyllodes. The peduncles are very variable in length (mostly 
3-15 mm long), even within the one species, and are therefore not helpful in discriminating taxa. The 
small, 5-merous flowers are arranged in golden to light golden spikes 10-30 mm long. The sepals 
are oblong to narrowly oblong or linear to linear-spathulate, free or shortly united at their base and 
commonly about half to two-thirds the length of the petals (except in A. ayersiana and A. mulganeura 
where they are noticeably shorter). The bracteoles are either morphologically similar or dissimilar to 
the sepals; this rather cryptic character warrants further investigation. 


Pods (Figure 10) 

Mulga pods are somewhat variable and are normally required in order to undertake reliable identification 
of taxa. The morphology and anatomy of Mulga pods are discussed in Rutishauser et al. (2010). 

Typically, Mulga pods are flattened and straight, stipitate, commonly oblong and infrequently constricted 
between the seeds. They are normally thin-textured (mostly chartaceous to thinly coriaceous) but in 
A. craspedocarpa (Figure 1 OCf) they are thick-coriaceous to sub-woody. These textural differences are 
reflected in the anatomical structure of the pericarp as discussed in Rutishauser etal. (2010). Mulga pods 
are mostly 10-60 mm long and 5-15 mm wide but there are two notable exceptions: A. craspedocarpa 
(pods 15-30 mm wide, Figure lOCf) and A. macraneura (pods 12-22 mm wide, Figure lOAa). Pod 
colour is commonly brown to red-brown or greyish brown; in A. aptaneura (Figure lOAb) the pods 
are normally orange-brown, in A. craspedocarpa and A. macraneura they are commonly yellowish 
while in A.fuscaneura (Figure 10B) they are often tinged purplish (most evident when fresh). The pods 
are either glabrous or have an indumentum of minute, appressed, white hairs (sometimes obscured 
by a thin layer of resin) and sometimes accompanied (especially when young) by the same reddish 
glandular hairlets that occur on the new shoots. They are reticulate, with the anastomosing nerves 
normally relatively obscure to moderately prominent, but in A. aptaneura the pods are often nerveless 
while in A. craspedocarpa the reticulum is often very pronounced. 

The most important carpological feature of Mulga, from both a taxonomic and identification perspective, 
is the nature of the pod margin. This helps define the three Mulga alliances recognised in this work; 
also, without knowledge of the margin type it is often very difficult, even impossible, to confirm the 
identity of specimens. 

Three different types of pod margins are recognised here: winged, bevel-edged and rimmed. It is 
principally the position of the vascular trace (nerve) that extends around the pod relative to the external 
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Figure 10. Pod variation in Mulga group (A-C) and Mulga out-group (D) species. A- rimmed pods with inserts showing 
the external marginal rim (R) and internal suture (S); B - bevel-edged pod with insert showing external bevel-edge (B) 
and internal suture (S); C - winged pods showing variation in wing width and inserts showing wing more evident on 
internal surface of valve (b, d) relative to external surface of valve (c, e); D - pods of Mulga outgroup species are less 
flattened and have a greater 1: w ratio than Mulga pods. Scale bars shown on figure; vouchers are listed in Appendix 1. 
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edge of the pod that enables these margin types to be defined. In winged and bevel-edged pods the 
nerve is displaced internal to the edge, whereas in rimmed pods the trace ±coincides with the outer 
edge of the pod. Determining pod margin type can sometimes be difficult, especially when the pods 
are immature. 

Winged (Figure 10C). The wing is a band of tissue that extends along the dorsal and ventral margins 
of the pod between its outer edge and the intra-marginal nerve. The wing is normally (0.5-)l-2(-3) 
mm wide but in A. craspedocarpa it can reach 4-5 mm; it is often not especially evident on the outer 
surface of the valve (best observed by opening the pod and inspecting the inner surface of the valve). 
The majority of Mulga species have winged pods. Although Randell (1992) considered that ‘wing’ was 
an incorrect term she, like Pedley (2001), Miller et al. (2002), Rutishauser et al. (2010) and ourselves 
use it as a convenient descriptor. 

Rimmed (Figure 10A). The term ‘rim’ was used by Pedley (2001) to describe pods which lack a wing 
because the vascular trace (nerve) that occurs along the dorsal and ventral sides of the pod is located 
along the edge of the valve. On mature pods the nerve comprising the rim is normally obscure and 
is commonly overtopped by resin and the edge of the pod is ±rounded. On immature pods the rim is 
normally rather pronounced and occurs as a thickened, resinous band of tissue along the outer edge. 

Bevel-edged (Figure 10B). This hitherto unrecognised margin type is uncommon in Mulga and is 
interpreted by Rutishauser et al. (2010) as an extremely narrow wing. A bevel-edge develops when 
the intra-marginal nerve is only slightly removed from the edge of the pod (to c. 0.5 mm) and the 
margin is ±abruptly and obliquely deflexed at the nerve to form a flat or shallowly concave face. This 
is a very subtle character and can sometimes be difficult to distinguish from a rim. In some specimens 
both margins of the pods are bevel-edged whereas in others only one margin is bevel-edged with the 
other being either rimmed or winged. Bevel-edged pods commonly occur (together with winged pods) 
in A. fuscaneura and in some Western Australian specimens here referred to A. aneura. Bevel-edged 
variants are also noted under A. aptaneura but are not included within the circumscription of the 
species. Most pods on the type of A. aneura are bevel-edged. As discussed by Maslin et al. (2012) 
the taxonomic significance of this character is yet to be properly assessed; however, in some cases at 
least it is suspected that bevel-edging may be an indicator of hybridity. 


Seeds 

Seeds in most Mulga species are oblique to transverse within the pods; often both orientations occur 
within a single species. The seeds are not seated within discrete chambers as occurs in the Mulga 
relatives allied to A. ramidosa. The seeds are normally ellipsoid to obloid or ovoid, compressed to some 
degree, and dark brown and shiny; there is a small ‘u’-shaped pleurogram on each face of the seed and 
the white basal aril is not especially well-developed. In most species the seeds are 3.5-6 mm long and 
2-4 mm wide; however, there are two species with noticeably larger seeds, namely, A. craspedocarpa 
(8.5-10.5 x 7-9 mm) and A. macraneura (7-9.5 x 5-8 mm). Hybrids involving these two species 
sometimes also have similarly large seeds. Acacia fuscaneura has slightly larger than normal seeds, 
mostly 4-7 x 4-6 mm. Apart from these size variations there is very little significant variation in 
Mulga seeds. 
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Taxonomy 

The Mulga group. There is no single morphological attribute that uniquely defines this group; however, 
the following characters often characterise the species (variation within these characters is discussed 
under individual species treatments below). Plants are often relatively small trees (commonly about 
3-10 m tall) with green to grey-green, grey or bluish grey crowns. Bark grey. Branchlets often resin- 
ribbed (the resin opaque or translucent), with short, straight, normally white, appressed hairs between 
the ribs (at least on young branchlets). New shoots invested with red-brown to blackish glandular 
hairlets. Phyllodes not especially rigid, not spiny tipped, flat to terete (never quadrangular), striate by 
numerous, fine, closely-spaced, longitudinal nerves (except reticulately nerved in A. craspedocarpa ) 
which often possess a very thin overburden of resin and have minute, appressed hairs between them 
(hairs normally difficult to see and are often absent from oldest phyllodes). Inflorescences simple or 
occasionally rudimentary racemes; flowers arranged in cylindrical spikes or very rarely in obloid (never 
globular) heads; sepals free or very shortly united at their base. Pods flat, normally thin-textured (often 
±chartaceous, never woody) and reticulately nerved, winged (but wing often extremely reduced in 
A. fuscaneura) or rimmed (in A. aptaneura and A. macraneura). Seed aril small and whitish. 


Acacia aneura F.Muell. ex Benth., Linnaea 26: 627 (1855). Racosperma aneurum (F.Muell. ex 
Benth.) Pedley, Austrobaileya 2: 344 (1987). Type citation. ‘Ad Cudnaka in Australia meridionali. 

(F. Mull.)’. Type'. In solo.prope Cudnaka, N. Holl. Austr. [Kanyaka, Flinders Range, South 

Australia], October 51, A Mueller s.n. (holo : MEL 724218, specimen seen by Bentham; iso. 

PERTH 08247064 - fragment ex MEL, PERTH 00600350 - fragment of unknown origin but most 
probably ex MEL; 7 iso: MEL 724215 - ex herb. Sonder, MEL 724219 - sterile specimens on sheet). 
See accompanying paper by Maslin et al. (2012) for discussion of type. 

?Acacia aneura var. intermedia Pedley, FI. Australia 11B: 489 (2001). Type citation. ‘Hiraji Bore, 
Napperby [Laramba], 100 miles [160 km] NW of Alice Springs, N.T., 27 Jan. 1950, S.L. Everist 4226; 
holo: BRL’ Type : see note below under Typification for discussion of type. 

Bushy, rounded to sub-rounded or obconic, multi-stemmed shrubs or trees 2.5-7 m tall but sometimes 
single- or few-stemmed and/or reaching 8-10 m, rarely having a conifer or pseudo-conifer growth 
form, with 1-3 or more straight or somewhat crooked main stems from ground level, the branches 
obliquely ascending to erect (except all or some horizontal on conifer and pseudo-conifer plants); 
crowns green (tinged greyish) to grey-green. Bark grey. Branchlets sparsely to densely sericeous at 
extremities but glabrous or indumentum obscure on mature branchlets, often mealy, obscurely ribbed 
or ribless, the ribs not resinous or sometimes (at branchlet extremities) covered with a thin veneer of 
translucent resin (resin rarely moderately thick). New shoots resinous; youngest phyllodes covered 
by a dense layer of dark-coloured glandular hairlets embedded in a resin matrix which obscures the 
underlying nerves and appressed white hairs; soon passing to the striate expanding phyllodes. Phyllodes 
40-120(-l 80) mm long, (1-) 1.5-3(-4) mm wide, narrowly linear to linear-elliptic, 20-30 mm long and 
narrowly oblong-elliptic on juvenile plants, flat, mostly shallowly incurved, infrequently straight or 
moderately incurved, occasionally shallowly to moderately recurved, shallowly sigmoid or shallowly 
wavy, normally ascending to erect, not rigid, normally very slightly resinous, glabrous or very obscurely 
appressed-hairy especially between nerves, single or rarely clustered in groups of 2 or 3 at each node, 
normally grey-green to sub-glaucous and often with a silvery sheen, sometimes some dull green; 
parallel longitudinal nerves very fine (often indistinct), close together and of uniform prominence; 
margins not resinous or occasionally slightly resinous; apices acute to sub-acute, innocuous. Gland 
situated on adaxial margin of phyllode 0-1 (-3) mm above pulvinus, indistinct. Inflorescences mostly 
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simple; peduncles 4—10(—15) mm long, with sparse to ±dense, minute, white, appressed hairs, rarely 
glabrous, commonly also with some red-brown glandular hairlets; spikes (10—)15—30(—40) mm long 
when dry, golden to light golden. Bracteoles peltate to sub-peltate, c. 1 mm long, the claws narrowly 
linear and glabrous, the laminae ±thickened, brown and widely ovate, normally morphologically similar 
to sepals except the laminae larger and thicker. Flowers 5-merous; sepals free, 14-% length of petals, 
normally linear-spathulate with narrowly linear to narrowly oblong claws and small, non-thickened 
laminae; petals 1.3—1 5(—2) mm long. Pods (10—) 15—40 mm long, (6-)7-15 mm wide including the 
wing, oblong to narrowly oblong or occasionally elliptic, mostly straight-edged but some ±shallowly 
constricted between the seeds, not or scarcely raised over seeds, chartaceous to firmly chartaceous, 
brown to grey-brown or sometimes yellow-brown, glabrous to sparsely appressed white-hairy and 
sometimes with scattered red-brown glandular hairlets, dull except often shiny-resinous on margins 
and sometimes nerves on face of valves, obscurely reticulate with nerve orientation varying from 
transverse to longitudinal, stipitate; marginal wing 0.4-1 (-2) mm wide and often not obvious on 
outer surface of valve, rarely bevel-edged. Seeds transverse to oblique in the pods, 3.5-5 mm long, 
2.5-3(-3.5) mm wide, ellipsoid to obloid or ovoid, dark brown, shiny Junicle and the small aril whitish 
or cream when dry. (Figures 11-13) 

Characteristic features. Bushy, multi-stemmed shrubs or trees 2.5-7 m tall but sometimes single- or 
few-stemmed and/or reaching 8-10 m, rarely with a conifer or pseudo-conifer growth form. Branchlets 
obscurely ribbed or ribless, the ribs not resinous or sometimes with a thin (rarely thick) covering of 
translucent resin. New shoots resinous, the youngest phyllodes covered by a dense layer of dark- 
coloured glandular hairlets that obscure the underlying nerves. Phyllodes linear to linear-elliptic, 
45-120(-180) x 1-4 mm, flat, mostly shallowly incurved, normally grey-green to sub-glaucous and 
often with a silvery sheen, discrete marginal nerve absent or almost so. Gland 0-1 (-3) mm above 
pulvinus, indistinct. Sepals !4-% length of petals. Pods mostly straight-edged, normally brown to 
grey-brown; margins winged or rarely bevel-edged, the wing 0.4-1 (-2) mm wide and often shiny- 
resinous. Seeds 3.5-5 x 2.5-3(-3.5) mm. 

Selected specimens seen. WESTERN AUSTRALIA: 6 km SE of Earaheedy Station homestead, 200 
km NE ofWiluna, 15 Apr. 2002, D.J. Edinger, B. & B. Backhouse & G. Marsh DJE 2965 (PERTH); 
6 miles [9.6 km] E of Leonora, 18 Aug. 1962, A.S. George 3740 (PERTH); 85 km SW Kintore, East 
Gibson Desert, 1 May 2005, P.K. Latz 20885 (NT, PERTH: phyllodes unusually narrow); 80 km SSW 
of Kintore, Mu Hills, 2 May 2005, P.K. Latz 20893 (NT, PERTH); 5 miles [8 km] E of Lawlers, 4 
Sep. 1954, A.R. Main s.n. (PERTH 00490970); ‘Four Mile HilF, which is ca 4 miles [6.4 km] NE 
of Kanowa (NE of Kalgoorlie), 7 Aug. 1971, B.R. Maslin 1875 (PERTH); 88 km NW of Newman 
on the road to Juna Downs, 9 July 1980, B.R. Maslin 4620 (PERTH); Gibson Desert, 24 km N of 
Warburton-Laverton Road on ‘Heather Highway’ (which intersects ‘Gunbarrel Highway’just SE of 
Lake Breaden), 9 Sep. 1984, B.R. Maslin 5667 (PERTH); Hamersley Range, Juna Downs Station, 
Flat Rocks, along Hamersley Iron access road to Yandi ore deposit, 14 July 2000, B.R. Maslin 8064 
(CANB, PERTH); 17 km along Eudamullah Station access road from Gascoyne Junction-Cobra 
Station Road, 6 Oct. 2007, B.R. Maslin, J. Miller & J.E. Reid BRM 9176 (PERTH); BHP Yandi Iron 
Ore access road, 21.5 km E of Great Northern Highway, between Newman and Munjina roadhouse, 
13 Oct. 2007, B.R. Maslin, J. Miller & J.E. ite/T/BRM 9228 (PERTH: coniferous growth fonn); 22.5 
km E of Leonora on road to Laverton, 28 Oct. 2007, B.R. Maslin, J. Miller & J.E. Reid BRM 9352 
(PERTH: pods both bevel-edged & winged); 25 km E of Great Northern Highway at Meekatharra 
on Goldfields Highway to Wiluna, 28 Apr. 2009, B.R. Maslin & J.E. Reid BRM 10009 (PERTH); 16 
km W of Menzies on the road to Lake Ballard, 30 Apr. 2009, B.R. Maslin & J.E. itezdBRM 10023 
(PERTH: coniferous growth form); 63.4 km NE of Cosmo Newbery along the Warburton Road, 21 
July 1993, M. McDonald 1795 (PERTH: elongate recurved phyllodes); head of Savory Creek, Savory 
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Figure 11. Acacia aneura. A - plant showing typical obconic, multi-stemmed habit; B - resinous new shoot; C - branchlet 
with immature pods; D - inflorescence spikes; E - mature stand; F - pods showing obscure marginal wings. Photographs 
by B.R. Maslin. 
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Figure 12. Acacia aneura. A- phyllode variation from a range of specimens; B - branchlets, a) penultimate branchlet 
ribless, b) penultimate branchlet of juvenile plant with overburden of translucent resin on ribs; C - phyllode glands 
(arrowed), a) not swollen, b) slightly swollen; D - new shoots, a-c) dark-coloured and resinous, vegetative buds 
and first phyllodes covered with glandular hairlets and translucent resin, expanding phyllodes becoming striate; 
E - phyllode margin not obviously resinous (with close-up showing end view of margin); F - pods, a) exterior, 
b) exterior with close-up showing ±marginal wing, c) exterior with close-up showing marginal wing (left) and 
bevel-edge (right), d) interior with seeds and close-up showing marginal wing; G- seed with small aril. Scale bars 
shown on figure; vouchers are listed in Appendix 1. 
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Western Australian Herbarium 

PERTH 03256065 



Acacia aneura F.Muell, ex Benth. 

DETERMINAVIT: B.R. Maslin & J.E, Reid 11/03/2010 

Western Australian Herbarium (PERTH) 


DETERMINAVIT B. R. Maslirv^, 
Western Australian Herbarium (jPERTH) 


r />/«?* 


WESTERN AUSTRALIAN HERBARIUM, PERTH 
Flora of Western Australia 


Mimosaceae 

Height 6 m, colour yellow. 


Loc.: Gibson Desert Eagle Camp Zone 5 WA 
Lat.ar ‘tf'tt" S LongW “W io * E 

Coll.: Desert Dreaming Expedition 175 
Date: 09 1992 


Dups. to 

PERTH Sheet No. 3256065 


Figure 13. Specimen sheet of Acacia aneura (PERTH 03256065), scale = 5 cm 
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Bore, 10 km E of Mundiwindi Station, Keartland district, 3 June 1984, G.J. Morse 6 (PERTH: phyllodes 
somewhat short); 9 km N of Everard Junction, Gibson Desert Nature Reserve, 26 Apr. 1994, D.J. 
Pearson 4010 (PERTH: phyllodes unusually long); Brockman 4 Marrra Manta (sic.), SW of B4 camp, 
13 Nov. 2006, E. Thoma 1214 (PERTH: pods both bevel-edged & winged); site number: 1239,24 km 
WSW of The Governor, Hamersley Ranges, Fortescue Botanical District, 26 Sep. 1997, M.E. Trudgen 
19001 (PERTH: phyllodes atypically narrow); site number: 1209, 4.25 kmNNW of The Governor, 
Hamersley Ranges, Fortescue Botanical District, 23 Sep. 1997, M.E. Trudgen 19123 (PERTH); Mount 
Windell Road corridor, survey site MW9,10.25 km ENE of Mount Windell, 19.8 km ESE of Karijini 
National Park headquarters, 28 July 1991, S. van Leeuwen 838 (PERTH). SOUTH AUSTRALIA: 
Wirrealpa H.S. [Homestead], 31 Oct. 1943, H.M. Cooper s.n. (AD 97941324: this specimen agrees 
with Mueller’s type of this species but phyllodes slightly longer); Moolooloo Station [ c. 30 km NNW 
of Blinman], 4 Oct. 1918, E.H. Ising s.n. (AD 97301065: this specimen agrees with Mueller’s type 
of this species); Yappala Range, 8 km NW of Hawker, 31 Aug. 2001, D.E. Murfet 4397 (AD, UTEP: 
this specimen agrees with Mueller’s type of this species). NORTHERN TERRITORY, NEW SOUTH 
WALES and QUEENSLAND: because of taxonomic complexities in this species no specimens have 
been determined for these States. 

Distribution. Acacia aneura has a widespread but somewhat uneven distribution in Western Australia; 
it also occurs in the Northern Territory, South Australia, Queensland and New South Wales (Pedley 
2001, as A. aneura var. aneura and var. intermedia ). In Western Australia the species extends from 
near Gascoyne Junction south to Mt Magnet and Kalgoorlie, then east to the border with the Northern 
Territory and South Australia. It is most common in the Murchison, southern Pilbara, Gibson Desert 
and Central Ranges IBRA bioregions, but extends to the northern periphery of the Coolgardie and 
Nullarbor bioregions. It is seemingly uncommon in the Little Sandy Desert, Great Victoria Desert and 
southern extremity of the Great Sandy Desert bioregions, but to some extent the paucity of collections 
from these areas may simply reflect the relative dearth of collecting activity (Figure 14). 

Habitat. Acacia aneura is recorded from awide range ofhabitats. It grows in red to red-brown, sometimes 
gravelly sand, sandy loam or loam, or in clay. It occurs on plains or flats, in gently undulating country 
or on low rocky hills. It has also been recorded from dune swales (especially in the Gibson Desert), 
gibber plains and (especially in the Pilbara) skeletal soils on slopes and tops of low rocky hills and 
breakaways. It is commonly found in mixed Mulga communities with the ground cover associates 
including Spinifex ( Triodia spp.) and Chenopods. 

Flowering andfruiting period. Herbarium material shows flowering as occurring between March and 
August and mature seed from late September to mid-November; many sterile plants have also been 
collected during these periods. 

Typification. A detailed discussion of the type of A. aneura is provided in the accompanying paper by 
Maslin et al. (2012). As will be seen from this article there is ambiguity concerning the application 
of this name (see below under Taxonomy for further discussion). 

Pedley (2001) cited the type of A. aneura var. intermedia as a BRI specimen collected by S.L. Everist 
(no. 4226) from Hiraji Bore on Napperby Station, in the Northern Territory. Only one specimen 
with these collection details has thus far been located at BRI, it is sheet no. 000636 and is annotated 
holotype, but there is no indication that Pedley actually saw this sheet. The specimen is in flower and 
has terete phyllodes about 1 mm in diameter, and appears to be A. aneura var. tenuis Pedley (which 
we treat below as conspecific with A. aptaneura). It certainly does not agree with Pedley’s description 
of var. intermedia which was described as having flat phyllodes at least 2.5 mm wide, and therefore 
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Figure 14. Distribution of Acacia aneura (O) based on specimens examined 
at the Western Australian Herbarium (PERTH). Boundaries and name 
abbreviations for IBRA bioregions (Department of Environment, Water, 
Heritage and the Arts 2008) are shown in grey. 


cannot be the type of this name. We visited Napperby Station in September 2008 and although the 
(drought-affected) plants were sterile we collected what was believed at the time to be both var. tenuis 
(e.g. B.R. Maslin & J.E. Reid BRM 9497) and var. intermedia (e.g. B.R. Maslin & J.E. Reid BRM 
9498) from the immediate vicinity of Hiraji Bore. It is possible that the specimen that was the intended 
type of A. aneura var. intermedia will be located in due course, but if not then this name will need to 
be treated as synonymous with A. aptaneura and a new name will need to be provided for the entity 
described as var. intermedia if it is recognised as being discrete. 

Taxonomy. Acacia aneura is a member of the Grey-green Alliance. Pedley (2001) recognised ten 
varieties within A. aneura but as discussed in the introduction to this paper we have treated most of 
these as distinct species. 

Acacia aneura as presently defined is a variable species in need of further study. However, in order not 
to pre-empt or compromise future work the species is here deliberately broadly circumscribed to include 
the entities described by Pedley (2001) as both A. aneura var. aneura and A. aneura var. intermedia. 
This means that as defined here A. aneura includes specimens with winged pods (these correspond to 
var. intermedia ) and/or bevel-edged pods (these are less common and mostly correspond to var. aneura). 
The main constraints in attempting to elucidate the taxonomic complexities within A. aneura here are 
that much of the relevant variation occurs in areas to the east of Western Australia (thus, beyond the 
scope of this study), and also because there are ambiguities concerning the type of the species. These 
matters are discussed in Maslin et al. (2012) and will not be repeated here. 
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The above description of A. aneura is based on specimens of plants occurring in Western Australia but 
as can be seen from the discussions below there are a number of different morphotypes of the species 
within this State. Future analyses of the complex patterns of variation within A. aneura should also 
take into account A. pteraneura (especially the variant which has narrow pods) and the taxa that Pedley 
(2001) described as A. aneura var. aneura , A. aneura var. intermedia and A. aneura var. major. 

The single Western Australian specimen that Pedley (2001) cited under A. aneura var. aneura , namely, 
M.E. Trudgen 440, is A. aptaneura (which has rimmed pods). No specimens referable to A. aneura 
var. major appear to occur in Western Australia. The Western Australian specimens that Pedley (l.c.) 
provisionally referred to this variety are treated here as A. aneura (B.R. Maslin 4620; S. van Leeuwen 
838) and A. ? aneura x ayersiana (B.R. Maslin 7235); see also Variation under A. ayersiana below. 

Morphology. Juvenile plants of this species sometimes have some phyllodes arranged in clusters of 
two to four; these clusters are absent or very infrequent on adult plants. Plants possessing a conifer 
(all lateral branches horizontal) (Figure 2A) or pseudo-conifer (lower lateral branches horizontal) 
(Figure 3B & C; see Figure 7B in Maslin et al. 2012) growth form are seemingly rare in A. aneura ; 
these individuals normally also have some clustered phyllodes. 

The few juvenile plants of A. aneura that have been seen are characterised by very short phyllodes 
(20-30 mm long) and by a thick overburden of translucent resin on their branchlet ribs (e.g. B.R. 
Maslin & J.E. Reid BRM 9719 from 5 km N of Menzies). 

Most Western Australian plants of A. aneura have winged pods with the wings normally varying from 
very narrow (0.4 mm wide) to 1 mm wide, or sometimes to 2 mm. There are, however, a few specimens 
where the pods are bevel-edged along one margin and winged along the other, or less commonly, 
bevel-edged along both margins. These plants have been collected from the Laverton-Leonora area 
(e.g. B.R. Maslin et al. BRM 9352) and the Pilbara (e.g. E. Thoma 1214) and are possibly hybrids 
involving A. aneura and A. aptaneura (see Maslin etal. 2012 for discussion of taxonomic implications 
of bevel-edged pods). Northern Territory and South Australian plants currently attributed to A. aneura 
show this same range of variation for pod margins (i.e. winged and/or bevel-edged). Although a bevel- 
edge and a marginal wing look (subtly) different, Rutishauser et al. (2010) interpret these structures 
as homologous with the bevel-edge being a highly reduced wing. See under A. aptaneura below for 
notes regarding bevel-edged entities related to that species. 

Variation. The following two variants of A. aneura have been identified from herbarium specimens 
for the Gibson and Great Victoria Deserts. 

A rather distinctive morphotype has been collected on the Great Central Road between Cosmo 
Newbery and Giles (e.g. M. McDonald 1795). These plants grow as large trees (5-12 m tall) and have 
distinctively recurved phyllodes that are long and narrow (70-180 x 1.5-3 mm). Pods are unknown 
for these plants. It is likely that this morphotype occurs also in the Northern Territory. 

Some of the A. aneura plants collected in 2005 by PK. Latz from the eastern extremity of the Gibson 
Desert in the vicinity of the Mu Hills, c. 350 km due north-west of Warburton, are unusual in having 
atypically narrow phyllodes (1-1.5 mm wide) (P.K. Latz 20885, 20886, 20895, 20891). Seemingly 
typical A. aneura also occurs in this same general area (P.K. Latz 20893) together with A. incurvaneura 
(P.K. Latz 20877) and A. paraneura (P.K. Latz 20907). 
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In the Pilbara region of Western Australia there are two variants of A. aneura. The first is more 
common and has a scattered distribution within the region, with most collections coming from the 
West Angelas area in the central Hamersley Range; it also appears to occur in the Gibson Desert. This 
variant is characterised by having relatively long and often quite broad phyllodes (mostly 70-120 x 
2-4 mm), and seems to approximate Pedley’s (2001) concept of A. aneura var. intermedia. However, 
further study of this entity is needed because cpDNA results of Miller et al. (unpublished data) show 
it as occurring on a clade with A. aptaneura , well-separated from the other A. aneura samples in that 
analysis. Judging from field and morphological studies this entity appears to grade into A. ayersiana 
in places (see under A. ayersiana Hybridity for discussion). Representatives of this variant include 
B.R. Maslin 4620 and S. van Leeuwen 838. The second variant of A. aneura in the Pilbara is known 
from only a few specimens from the West Angelas area, e.g. M.E. Trudgen MET 19001 and 19021. 
It is characterised as being obviously resinous and having atypically narrow phyllodes ( c. 1.5 mm 
wide) and pods (6-7 mm wide). Field and genetic study of this variant are needed in order to better 
characterise its taxonomic status. 

Affinities. In Western Australia A. aneura is most closely related to the generally more westerly 
distributed A. fuscaneura\ it also seems closely related to A. ayersiana and A. pteraneura (see these 
species for discussion). 

It is sometimes difficult to distinguish A. aneura from A. aptaneura (Green Alliance), at least in the 
absence of mature pods. These two species have similar new shoots, branchlet resin and inflorescences 
but A. aptaneura can be recognised by its rimmed (never winged) pods that are ±nerveless and often 
tinged orange, and its often terete phyllodes (or if flat then commonly less than 2 mm wide). The two 
species are sometimes sympatric and in the field A. aneura can be recognised because it tends to have 
a more silvery grey-green crown than A. aptaneura and less commonly develops a pseudo-conifer 
growth form when young. 

Hybridity. Afew herbarium specimens suggest that A aneura hybridises or intergrades with A ayersiana 
in the Pilbara, Gibson Desert and central ranges east ofWarburton (see A. ayersiana for discussion). The 
species may possibly also occasionally hybridise with A. aptaneura (see that species for discussion); 
putative hybrids between A. aneura and A. aptaneura are noted above under Morphology. 

Notes. Many papers have been published mentioning A. aneura ; however, only rarely are voucher 
specimens cited and therefore it is normally difficult or impossible to know to which of the currently 
recognised species the information refers. 

Conservation status. Not considered rare or endangered. 

Common name. Mulga. 

Etymology. The species name comes from the Greek words a (not) and neuron (a nerve) in allusion 
to the absence of conspicuous nerves on the phyllodes. 


Acacia aptaneura Maslin & J.E.Reid, sp. nov. 

Arbores 3—10(—12) m altae, interdum forma coniferarum vel (in statu juvenili) pseudo-coniferarum. 
Ramuli ecostati vel obscure costati. Surculi novi resinosi. Phyllodia teretia ad plana, plerumque longa 
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et angusta (plerumque 40-100 x 1-2 mm), viridia ad cinereo-viridia vel sub-glauca vel interdum 
±cinerea. Gians 0-3 mm supra pulvinum posita; phyllodium ad glandem plerumque non manifeste 
crispatum vel tumidum. Sepala longitudine >34 petalii partes aequantia. Legumina plerumque aurantio- 
brunnea, levia, plerumque glabra, ±enerva, marginibus rimosis vel subinde devexis. Semina plerumque 
4-6 mm x 3-4 mm. 

Typus. Paynes Find-Sandstone Road, 25 km east of Great Northern Highway, Western Australia, 11 
November 2008, B.R. Maslin 9908 (holo: PERTH 07955111; iso. CANB, K, MEL). 

Acacia aneura var. tenuis Pedley, FI. Australia 11B: 489 (2001). Racosperma aneurum var. tenue 
( Ped\ey)?Qd\ey,Austrobaileya6: 450(2003). Type citation. ‘Lome Creek Desert, N.T., 20 Sept. 1947, 
C.J. Mulhearn 6713; holo: AD exADW.’ Type'. Lome Creek Desert, Northern Territory, 20 September 
1947, C.J. Mulhearn 6713 ( holo: AD 126321). 

Acacia aneura var. tenuis , L.Pedley (ms) in B.R.Maslin (co-ordinator), WATTLE Acacias of Australia 
(2001), nom. inval. 

Acacia aneura var. pilbarana Pedley, FI. Australia 11B: 489 (2001); Racosperma aneurum var. 
pilbaranum (Pedley) Pedley, Austrobaileya 6: 450 (2003). Type citation ‘ 11 km NW of Newman on 
road to Rhodes Ridge, W. A., 8 July 1980, B.R. Maslin 4589; holo: BRI; iso: MEL, PERTH.’ Type. 
About 11 km NW of Newman on road to Rhodes Ridge, Western Australia, 8 July 1980, B.R. Maslin 
4589 {holo\ BRI; iso: MEL, PERTH 00599778). 

Acacia aneura var. pilbarana , L.Pedley (ms) in B.R.Maslin (co-ordinator), WATTLE Acacias of 
Australia (2001), nom. inval. 

Obconic or sometimes rounded shrubs maturing to single- or multi-stemmed, obconic trees 3-10(-l 2) 
m tall, sometimes with a pseudo-conifer (adolescent plants) or rarely a conifer growth form, stems and 
major branches normally straight to slightly crooked, the upper branches obliquely ascending to erect 
(except some or all horizontal in pseudo-conifer and conifer plants); crowns normally sub-rounded to 
rounded, sub-dense to dense and green to grey-green. ftar&lightgrey to dark grey, longitudinally fissured 
and fibrous on main stems, smooth on upper branches. Branchlets yellow to pale (reddish) orange or 
light brown, ribless or obscurely ribbed, ±glabrous extremities, the ribs yellow and not resinous or 
with a thin veneer of translucent, yellow resin (resin sometimes thick, but mainly on juvenile plants). 
New shoots resinous; youngest phyllodes pale brown to dark brown or khaki to green, shiny to dull 
resin obscuring the underlying nerves and indumentum except often towards the phyllode base, with 
red-brown to orange-red glandular hairlets sparse to moderately dense and commonly obscured by the 
resin. Phyllodes (25-)40-100(-130) mm long, the shortest phyllodes normally occurring on juvenile 
plants, (0.6-)0.8-1.5(-2.5) mm wide, rarely to 5 mm on some Pilbara plants, terete to flat, narrowly 
linear or very rarely linear-elliptic, occasionally (on some short-phyllode forms) narrowly oblong, 
±straight to shallowly or moderately incurved, rarely shallowly sigmoid or wavy, ascending to erect, not 
rigid, single or sometimes clustered in groups of 2^1 at each node, green to grey-green or sub-glaucous 
or sometimes ±grey (foliage on juvenile plants often bright, shiny green), obscurely appressed-hairy 
between the nerves or glabrous; parallel longitudinal nerves numerous, fine, of uniform prominence and 
close together, resinous on young phyllodes (but resin absent or obscure on mature phyllodes); margins 
not resinous except occasionally a very narrow band of resin present in the wide-phyllode Pilbara 
morphotype; apices innocuous, straight to sub-uncinate or occasionally uncinate. Gland situated on 
adaxial surface or edge of phyllode 0-3 mm above the pulvinus, the phyllode normally not obviously 
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kinked or swollen at the gland. Inflorescences simple; peduncles (2—)3—10(—13) mm long, glabrous 
or with ±sparse, appressed, white hairs (often obscured by resin) and commonly also ±scattered, red- 
brown, glandular hairlets; spikes 10-30(-35) mm long when dry, light- to mid-golden. Bracteoles 
sub-peltate, 0.5-0.7 mm long, the claws linear, glabrous and pale-coloured, the laminae widely ovate, 
pale-coloured or brown, slightly thickened and larger than sepal laminae. Flowers 5-merous; sepals 
free, >14 length of petals, linear-spathulate, the claws narrowly linear, glabrous and expanded into 
relatively small, glabrous or ciliolate laminae; petals 1.5-2 mm long. Pods (15-)20-60 mm long, 
(4—)5—10(—11) mm wide, oblong to narrowly oblong or occasionally oblanceolate, straight-edged or 
slightly constricted between seeds, sometimes with a few deep constrictions, chartaceous, flat, not 
undulate, often orange-brown but ranging to yellow-brown, light brown to mid-brown or rarely greyish 
brown, often with a slight sheen, smooth, glabrous or rarely sparsely appressed-hairy, occasionally 
slightly scurfy, ±nerveless or occasionally very obscurely reticulately nerved (nerves normally not 
longitudinally trending), stipitate; margins rimmed, often resinous. Seeds oblique to transverse or 
sometimes longitudinal in the pods, (2.5-)4-5(-6) mm long, (1.5-)3-4 mm wide, ellipsoid to ±ovoid, 
dark brown, shiny; aril small and creamy white. (Figures 15-17) 

Characteristic features. Single- or multi-stemmed trees 3—10(—12) m tall, sometimes with a conifer 
or (adolescent plants) pseudo-conifer growth form. Branchlets ribless or obscurely ribbed, the ribs 
not resinous or with a thin veneer of translucent, yellow resin. New shoots resinous, the youngest 
phyllodes pale brown to dark brown or khaki to green and invested with sparse to moderately dense 
red-brown to orange-red glandular hairlets. Phyllodes terete to flat, normally narrowly linear, mostly 
40-100 x 0.8-1.5 mm, green to grey-green or sub-glaucous or sometimes ±grey. Gland 0-3 mm above 
the pulvinus, the phyllode normally not obviously kinked or swollen at the gland. Sepals >!4 length 
of petals. Pods often orange-brown (but colour somewhat variable), smooth, normally glabrous and 
±nerveless, the margins rimmed. Seeds mostly 4-5 mm x 3-4 mm. 

Selected specimens seen. WESTERN AUSTRALIA: LGS 6, Lorna Glen Station, 150 km ENE of 
Wiluna, 7 Apr. 2002, A. Chant 40 (GRH, PERTH: coniferous growth form); c. 5 km W of Gahnda 
Rockhole, Gibson Desert, 1 Apr. 1982, A. Kalotas 1128 (NT, PERTH: coniferous growth form; this 
specimen was cited by Randell (1992) under A. aneura var. coniferaf Joyners Find Greenstone Belt, 
survey site WILU44. On Ullula Station, c. 7.7 km SSW of Linden Bore and 0.7 km NW Coon Well, 
c. 37.4 km SW of Wiluna, 22 Aug. 2006, A. Markey & S. Dillon 4326 (NY, PERTH); upper Rudall 
River area, 9 Sep. 1971, B.R. Maslin 2220 (CANB, K, NSW, NT, PERTH, US: coniferous growth 
form; upper Rudall River area, 9 Sep. 1971, B.R. Maslin 2221 (CANB, PERTH); this specimen was 
cited by Randell (1992) under A. aneura var. conifera)\ 66.5 km N of Leinster turnoff on Goldfields 
Highway to Wiluna, 8 Sep. 2006, B.R. Maslin 9017 (CANB, K, MEL, PERTH); Hamersley Range, 
West Angelas area, 19 km W of Coondewanna Hill, 15 July 2000, B.R. Maslin 8084c (PERTH); c. 
75 km N of Meekatharra, 8.5 km NW of Great Northern Highway on road to Peak Hill Station, 11 
Sep. 2006, B.R. Maslin 9089 (BRI, PERTH); 4 km N of Kookyne on Kookyne Malcolm Road, 19 
Oct. 2008, B.R. Maslin & J.E. Reid BRM 9710 (PERTH); 69 km S of Mt Magnet-Leinster Road on 
Sandstone-Paynes Find Road, 22 Oct. 2008, B.R. Maslin & J.E. Reid BRM 9730 (PERTH: phyllodes 
linear-elliptic); c. 18 km W of Giles Point (between Newman and Tom Price), 20 May 2009, B.R. 
Maslin & J.E. Reid BRM 10034 (PERTH: Pilbara woodland variant); c. 30 km E of Juna Downs 
Homestead, 5 Sep. 1995, A.A. Mitchell PRP669 (PERTH); flats between Rhodes Ridge and Pamelia 
Hill, between Hamersley and Ophthalmia Ranges, 11 Aug. 1973, M.E. Trudgen 440 (PERTH: this 
specimen was cited by Pedley 2001 as A. aneura var. aneuraf site number 816, 3.5 km ESE of West 
Angela Hill, Hamersley Ranges, Fortescue Botanical District, 28 Sep. 1997, M.E. Trudgen 17599 
(NSW, PERTH); Newman, 7 Nov. 1980, Af. Walker 215 (PERTH); Boolardy Station, Yalgoo, 24 Mar. 
1952, D.G. Wilcox M16 (PERTH). NORTHERN TERRITORY: 42 km N of Alice Springs, 2 Oct. 
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Figure 15. Acacia aptaneura. A - mature plants showing obconic habit; B - resinous new shoot (with few glandular 
hairlets); C - mature pods tinged orange; D - mature pods showing marginal rim; E - adolescent stand; F - inflorescence 
spikes. Photographs by B.R. Maslin. 















B.R. Maslin & J.E. Reid, A taxonomic revision of Mulga 


175 



Figure 16. Acacia aptaneura. A - phyllode variation from a range of specimens (Pilbara woodland variant); 
B - phyllode variation from a range of specimens (typical variant); C - penultimate, pale-coloured branchlets, 

a) with overburden of translucent resin on ribs, b) ribless; D - phyllode glands (arrowed), a) slightly swollen, 

b) not swollen, c) slightly swollen and slightly kinked; E - new shoots, a) resin dissolved to show glandular 
hairlets, b) resinous (resin obscuring ±few glandular hairlets), c) greenish and resinous; F - close-up of 
marginal rim a) opened pod with rounded margin (arrowed), b) rounded margin (plane view), c) rounded 
margin (end view); G - phyllode margin not resinous (plane view); H - pods, a) exterior, b) interior with 
seed, c) exterior of bevel-edge pod variant showing close-up of bevel-edge (this variant is not included 
within the normal range of variation for A. aptaneura , see text for explanation), d) slightly immature pod, 
exterior showing close-up of marginal rim; I - seed with small aril. Scale bars shown on figure; vouchers 
are listed in Appendix 1. 
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Western Australian Herbarlu 


Acacia apiawi^ra Plashh $ J.E ./hud 

HoloT'/PE 

Ah' Jee, 

BfMaslin & J.E. Reid IT/g/lOlO 

(PERTH) 

WESTERN AUSTRALIAN HERBARIUM, PERTH 
Flora of Western Australia 


r. tenuis Pedley 


Acacia aneura 
Mimosaceae 

Multi-stemmed, bushy shrub 4 m tall. Phyllodes fine and 
delicate, bright green and slightly shiny-resinous when young, 
aging sub-glaucous and dull. Pods light brown tinged grey. 
Light pod crop. New shoots dull khaki brown. 

Red sand over hardpan. In mixed Mulga community dominated 
by A. aneura var, argentea and related taxa of the blue alliance. 


Frequency; localized stand of ca 10 plants, also scattered at low 
frequency through associated Mulga community. 


Loc.: Paynes Find - Sandstone Road, 25 km- E of Great 
Northern Highway WA 


Lat, 29°13'23.500"S Long. [17°56'58.800"E GDA94 
Coll. B.R. Maslin 9908 Date: 11/11/2008 


Dups. to 

PERTH 07955111 


Figure 17. Holotype of Acacia aptaneura (PERTH 07955111), scale = 5 cm. 
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1995, D.E. Albrecht 7030 (NT); Curtin Springs Station, 4 km S of Uluru-Stuart Highway road on road 
to Victory Downs, 14 Oct. 2000, B.R. Maslin 8114 (PERTH); Tanami Road, 64 km W of junction 
with Stuart Highway, 29 Oct. 1982, S. Midgley 355 (PERTH). SOUTH AUSTRALIA: Mt Fitton \c. 
140 km ESE of Marree], 30 Aug. 1972, B. Copley 3840 (AD, FI n.v., MEL n.v., NSW n.v., UC n.v.), 
Hamilton Creek Gorge \c. 163 km ENE of Leigh Creek], 15 Oct. 1962, D.N. Kraehenbuehl 755 (AD, 
LE n.v., Z n.v.); Commonwealth Hill Station, off E-W road from Bulgunnia Station, 25 Oct. 2004, 
M. O ’Leary MOL 4620 (AD: coniferous growth form); 0.5 km N of Nudlamutana Well [ c. 20 km N 
of Balcanoona], 26 Oct. 1967, D.J.E Whibley 2136 (AD, AK n.v., MO n.v.). QUEENSLAND: 23 km 
SE Wallinderry Out Station towards Keeroongooloo SE Channel, Cooper Creek, 23 Nov. 1981, A 
Midgley 316 (PERTH). NEW SOUTH WALES: none seen. 

Distribution. Acacia aptaneura is widespread in Western Australia; it also occurs in the Northern 
Territory, South Australia, Queensland and New South Wales (Pedley 2001, as A. aneura var. tenuis 
and var. pilbarana). In Western Australia the species extends from near Karratha south through 
Gascoyne Junction and Yalgoo to Paynes Find and extends eastwards to the Northern Territory border. 
It is common in the western part of its range with many records from the Pilbara, Gascoyne and 
Murchison IBRA bioregions, and also further east in the Central Ranges bioregion. It is scattered and 
seemingly uncommon in the eastern Carnarvon, northern Coolgardie, Little Sandy Desert, southern 
Great Sandy Desert, Gibson Desert, Great Victoria Desert, Hampton and Nullarbor bioregions but this 
might possibly reflect the relative dearth of collecting activity in at least some of these areas. In the 
Pilbara, A. aptaneura is common in the Hamersley Range (especially on the Coondewanna Flats near 
West Angelas) and in the valley of the Fortescue River where it often forms rather dense populations 
(Maslin etal. 2010) (Figure 18). 

Habitat. Acacia aptaneura grows in a wide range of habitats. It has been recorded from sometimes 
stony or gravelly red-brown sandy loam, clay-loam or clay, commonly over hardpan. It occurs on 
alluvial flats and other water-gaining sites, and on slopes and crests of low rocky hills (including 
banded ironstone). Judging from herbarium records it is seemingly less common on laterite, quartz 
or gibber plains, laterite breakaways, unconsolidated red-brown sand or stabilised sand dunes and 
in areas of granite. It often occurs in mixed Mulga communities and is often common in the places 
where it occurs. 

Flowering and fruiting period. As best can be judged from herbarium records the species has two 
main flowering flushes, March to May and June to August. However, sporadic flowering has also been 
recorded for all other months of the year except January. Pods with mature seeds have been collected 
from September to December, but on some plants the pods are often not fully developed in September. 
Notwithstanding the above, sterile plants have also been collected in most months of the year. 

Taxonomy. Acacia aptaneura is a member of the Green Alliance and is most closely related to the 
only other member of this alliance, A. macraneura (see this species for discussion and differences). In 
the absence of pods it can sometimes be difficult distinguishing these two species, and distinguishing 
A. aptaneura from certain members of the Grey-green Alliance, especially A. paraneura and A. 
pteraneura when its phyllodes are terete, and narrow-phyllode forms of A. aneura when its phyllodes 
are flat (see these three species for discussion and differences). 

As discussed below, A. aptaneura is a variable species; it is relevant to note that the relatively few 
specimens with bevel-edged pods are not included within the circumscription of this species (see 
discussion under Variation below). 
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Figure 18. Distribution of Acacia aptaneura (•) based on specimens examined at the 
Western Australian Herbarium (PERTH). Boundaries and name abbreviations for IBRA 
bioregions (Department of Environment, Water, Heritage and the Arts 2008) are shown 
in grey. 


Although Maslin et al. (2010) recognised A. aneura var. pilbarana and A. aneura var. tenuis for the 
Pilbara region these taxa are now regarded as conspecific with A. aptaneura (see discussion under 
Variation below). 

The specimen B.R. Maslin 7074 which was cited by Pedley (2001) under A. aneura var. tenuis is 
referable to A. pteraneura , and the specimen M.E. Trudgen 440 that he cited under A. aneura var. 
aneura is A. aptaneura. The specimens B.R. Maslin 2220 and A. Kalotas 1128, both which were cited 
by Randell (1992) in the protologue of A. aneura var. conifera (and the latter mistakenly placed under 
Northern Territory listing), are referable to A. aptaneura. 

Morphology. Juvenile plants of this species sometimes have some phyllodes arranged in clusters of 
two to four; these clusters are absent or very infrequent on adult plants. Plants possessing a conifer (all 
lateral branches horizontal) (Figure 2C) or pseudo-conifer (lower lateral branches horizontal) growth 
form sometimes occur in A. aptaneura ; these individuals normally also have some clustered phyllodes 
and are scattered throughout the range of the species. Plants with bevel-edge pods provisionally referred 
to A. aptaneura can also possess conifer and pseudo-conifer growth forms. 
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The pods of A. aptaneura are normally distinctive in being glabrous, smooth and often with a slight 
sheen, often orange-brown (but colour ranges from yellow-brown to light or mid-brown), nerveless or 
very obscurely reticulately nerved (the nerves ±transverse, not longitudinally trending) and rimmed by 
a longitudinal nerve that extends along the ventral and dorsal sides; the margins of these pods are more 
or less rounded (see Figure 16Fa-c). In mature pods the nerve comprising the rim is normally obscure 
(and is often overtopped by a layer of resin) but in immature pods it is normally very pronounced 
(see Figure 16Hd). Rimmed pods can resemble bevel-edged pods (see under Variants and Hybridity 
below) and care is needed to not confuse the two structures. 

Variation. Acacia aptaneura is a variable species. It is clear from both herbarium and field studies that 
its phyllodes vary from terete to flat with populations containing either terete or flat phyllodes, or both 
types together, in which case intermediates (i.e. phyllodes sub-terete to compressed) may also occur. 
For example, in the West Angelas area of the Pilbara region B.R. Maslin 8051A and 8053 (phyllodes 
flat) were sympatric with B.R. Maslin 8055 (phyllodes terete). Field observations and preliminary, 
unpublished, ontogeny studies of glasshouse plants also suggest that phyllode transverse sectional 
shape does not vary significantly with plant age. So, unlike phyllode length (see below) the transverse 
sectional shape of phyllodes is much the same on juvenile, adolescent and adult individuals of the 
one plant. 

The phyllodes of mature plants of A. aptaneura are normally 40-100 mm long but on juvenile plants 
they are commonly shorter ( c. 25-40 mm long). There are, however, occasional mature, arborescent 
plants that have short phyllodes like those found on juvenile plants. Short-phyllode forms are scattered 
throughout the range of the species and the phyllodes on these plants may be either flat or terete. Field 
observations suggest that short-phyllode forms are normally sympatric with the typical (long-phyllode) 
form of the species. For example, in the West Angelas population noted above B.R. Maslin 8051 (a 
tree 4 m tall with flat phyllodes 30^40 mm long) was sympatric with plants of typical A. aptaneura 
(i.e. B.R. Maslin 8051 A, 8053, 8055). In some cases at least we suspect that mature arborescent plants 
with atypically short phyllodes represent examples of neoteny and there is some genetic support 
for this contention (J. Miller, unpublished data). A few specimens with slightly longer than normal 
phyllodes (to c. 130 mm) are scattered in the Pilbara; the phyllodes on these plants are either flat or 
terete (e.g. B.R. Maslin 8084c). 

When phyllodes are flat their shape is normally narrowly linear. However, on short-phyllode morphotypes 
they are narrowly oblong. Also, on atypical plants in the Sandstone to Paynes Find area the phyllodes 
are linear-elliptic (e.g. B.R. Maslin & J.E. Reid BRM 9730). 

Acacia aptaneura is very common and particularly variable in the Pilbara region. Plants predominating 
in the Fortescue River valley and other water-gaining sites such as the Coondewanna Flats near West 
Angelas attain arborescent stature, are often single-stemmed and normally have terete to compressed 
phyllodes. These rather handsome plants were treated as A. aneura var. pilbarana by Maslin et al. 
(2010). Higher in the landscape, on generally shallower and often rocky soils, the plants are normally 
of lower stature and divide at ground level into two to several main stems; their phyllodes are flat. 
This entity was called A. aneura var. tenuis in Maslin et al. (2010). Subsequent study now suggests 
that there is no strong and reliable correlation between these habitat, habit and phyllode characters. 
The two varieties are therefore considered conspecific with A. aptaneura , but they possibly represent 
ecotypes. Also, in the West Angelas area there exists a wide phyllode morphotype of A. aptaneura 
which forms dense woodland communities on alluvial flats with other species of Mulga. The plants 
are single- or multi-stemmed, reach 5-8(-9) m in height and the phyllodes are flat but very variable 
in size. For example, in the population represented by B.R. Maslin & J.E. Reid BRM 10034 a range 
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of phyllodes from a number of adult plants varied from 25-60 mm long and 2-5 mm wide (see Figure 
16Aa-j). The narrowest of these phyllodes is within the normal range for A. aptaneura , but the widest 
phyllodes (3-5 mm) exceed the known width range for the species. Also, most of the wide phyllodes are 
at the lower end of the length range for the species, with the shortest being somewhat similar to those 
on juvenile plants in the same population. As best can be judged from vegetative characters (flowers 
and pods are unknown for these plants) it is probable that they are all referable to A. aptaneura , and 
unpublished genetic data (J. Miller, unpublished data) supports this notion. Clearly, more study of 
Pilbara populations of A. aptaneura is needed, especially when flowers and pods are present. In the 
meantime the above conclusions concerning the taxonomic status of these plants is provisional. 

Variants. In a few specimens that otherwise seem ±typical for A. aptaneura the marginal nerve is 
fractionally displaced internally from the outer edge of the pod and the very narrow band of tissue 
between this nerve and the edge is obliquely deflexed relative to the surface of the pod so that the 
overall effect is that the pod has a bevel-edged margin (see Figure 16Hc). This bevel-edging sometimes 
occurs along both margins of the pods but more commonly one margin is bevel-edged while the other 
is rimmed. Individuals with bevel-edged pods are scattered throughout the range of the species in 
Western Australia but are most common in some Pilbara plants, e.g. B.R. Maslin & J.E. Reid BRM 
10051 (N.B. normal rimmed pods are also found on plants of A. aptaneura in areas where bevel-edged 
morphotypes occur). As discussed in Maslin et al. (2012) there is uncertainty concerning the taxonomic 
significance of bevel-edged pods (this character may be indicative of hybridity). For this reason and also 
because (unlike in A. fuscaneura) there are no correlated features that characterise these bevel-edged 
individuals they are provisionally excluded from the circumscription of A. aptaneura. Also, a slightly 
different bevel-edged variant of A. aptaneura occurs in vicinity of Mt Augustus (e.g. B.R. Maslin & 
J.E. Reid BRM 9602) and with scattered occurrences in the Pilbara (e.g. J.E. Reid 8A). This entity is 
characterised by pods that are consistently at the lower end of the length range (15-35 mm long), dull 
(not at all shiny), brown to grey-brown (not tinged orange), scurfy and/or sparsely appressed-hairy, 
and which are bevel-edged along both margins. The taxonomic status of this entity requires further 
investigation and it too is excluded from the circumscription of A. aptaneura. All the bevel-edged 
variants discussed above have been determined as A. ? aptaneura at PERTH. Other morphotypes with 
bevel-edged pods are discussed below under Hybridity. 

Affinities. See notes under Taxonomy above. 

Hybridity. Acacia aptaneura and A. aneura possibly hybridise in a few areas including the Pilbara 
region (e.g. B.R. Maslin et al. BRM 9214; E. Thoma 1214) and in the Laverton-Leonora district (e.g. 
B.R. Maslin et al. BRM 9344, 9352). In these two regions both typical A. aneura (pods with both 
margins winged) and A. aptaneura (pods rimmed) also occur, and in some cases are sympatric with 
the suspect hybrid plants. The putative hybrids have flat, narrowly elliptic phyllodes similar to those 
of A. aneura but their pods are bevel-edged along one margin and very narrowly winged along the 
other (both pod margins are winged in Western Australian plants of typical A. aneura whereas in 
A. aptaneura both margins are rimmed or occasionally bevel-edged). Although a bevel-edge and a 
marginal wing look (subtly) different, Rutishauser et al. (2010) interprets these marginal structures 
as homologous with the bevel-edge being a highly reduced wing. 

Amorphotype with bevel-edged pods occurs near the Robinson Range about 90 km north of Meekatharra 
(e.g. B.R. Maslin & J.E. Reid BRM 9629). These plants are substantial trees to about 8 m tall with 
pods c. 14 mm wide which are broader than normal for A. aptaneura with which they grow (e.g. B.R. 
Maslin 9091). A similar-looking entity (e.g. B.R. Maslin et al. BRM 9183) occurs on Gifford Creek 
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Station ( c. 300 km NW of the Robinson Range) but it is not known if the two represent the same 
taxon. Further study is needed to elucidate these entities which may possibly be hybrids involving A. 
aptaneura and A. macraneura or A. aneura. 

Acacia aptaneura may occasionally hybridise with A. paraneura and A. pteraneura from the Grey- 
green Alliance (see these species for notes). Also, a rare putative hybrid between A. aptaneura and 
the Mulga relative, A. ramulosa var. ramulosa , occurs between Sandstone and Paynes Find (e.g. B.R. 
Maslin 9909, 9911; both putative parents occurred in this same population). 

A rare putative hybrid between A. aptaneura and A. incurvaneura (Blue Alliance) occurs south-west of 
Tom Price in the Pilbara; both putative parents occurred in this population. The putative hybrid (B.R. 
Maslin et al. BRM 9210) has pods reminiscent of A. incurvaneura (B.R. Maslin & J.E. Reid BRM 
10061) and phyllodes reminiscent of A. aptaneura (B.R. Maslin et al. BRM 9209). 

Conservation status. Not considered rare or endangered. 

Common name. Slender Mulga. 

Etymology. The species name is derived from the Greek a- (without) and pteron (a wing) in allusion 
to the rimmed (wingless) pods, with ‘aneura’ as the stem of the epithet. 


Acacia ayersiana Maconochie, J.AdeAmfeitof. Gard. 1(3): 182(1978). Type citation'. "J.R. Maconochie 
1930, Ayers Rock (25°23’S, 131°05’E), 19.X.1973.’ Type: Ayers Rock, Northern Territory, 190ctober 
1973, J.R. Maconochie 1930 (holo: DNA n.v .; iso: AD n.v., BRI n.v., DNA n.v., NSW n.v ., PERTH 
00741566). 

Acacia aneura var. latifolia J.M.Black, Trans. & Proc. Roy. Soc. South Australia 47: 370 (1923). 
Type citation : No type cited. Type : Ooldea, South Australia, August 1918, Dr Cameron , Herb. R. Tate 
(lecto: AD 97650519, fide L. Pedley, FI. Australia 11B: 490 (2001), non B.R. Randell, J. Adelaide 
Bot. Gard. 14(2): 124 (1992)): A. ayersiana var. latifolia (J.M.Black) Randell, J. Adelaide Bot. Gard. 
14: 24(1992). 

Dense, rounded or obconic, multi-stemmed, large shrubs 3-6 m tall and about the same across, 
maturing to sometimes single-stemmed trees 7-12 m tall, the stems and major branches straight to 
sub-straight, the upper branches obliquely ascending to erect; crowns silvery grey-green. Bark grey to 
black, coarsely fibrous on main stems, smooth on upper branches. Branchlets finely ribbed, densely 
silvery sericeous between the often red-brown ribs at extremities, the ribs not resinous or sometimes 
with a veneer or slight overburden of translucent resin; mature branchlets glabrous or indumentum 
sparse and ribs obscure or absent. New shoots usually not resinous or slightly resinous; youngest 
phyllodes usually covered by a dense layer of ±pale yellow or sometimes white, appressed hairs often 
intermixed with a few reddish glandular hairlets that completely or partially obscure the underlying 
longitudinal nerves of the lamina, rarely striate (see Variation below), the marginal nerve resinous 
and red-brown; expanding phyllodes striate by fine, slightly resinous nerves with a dense indumentum 
of silvery, appressed hairs in between. Phyllodes (30-)50-80(-100) mm long, (4—)7—12(—18) mm 
wide, 1: w = (4-)5-10(-25), narrowly elliptic to lanceolate, often slightly dimidiate, straight but often 
shallowly recurved at apex or occasionally over their entire length, mostly ascending to erect, not 
rigid, silvery light grey-green (sometimes tinged bluish) or sometimes silvery light grey, the oldest 
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phyllodes dull green, minutely sericeous between the nerves; parallel longitudinal nerves numerous, 
slightly resinous and shiny, comparatively wide (about 0.1 mm), of uniform prominence or (towards 
ends of branchlets) some more pronounced than others, the inter-nerve space c. 0.1-0.2 mm wide; 
marginal nerve resinous, often well-marked, light brown to red-brown and commonly shiny (most 
evident on uppermost phyllodes) but often ageing dull yellow; apices acute to acuminate, straight 
to sub-uncinate, innocuous. Gland situated on adaxial margin of phyllode at or near distal end of 
pulvinus, obscure. Inflorescences simple; peduncles 3-6(-8) mm long, minutely silvery appressed- 
hairy; spikes (10—) 15—35 mm long when dry, bright light golden. Bracteoles more or less sub-peltate, 
c. 0.5 mm long, equal in length to sepals. Flowers 5-merous; sepals free or more commonly shortly 
united at base, very short (Va-A length of petals), oblong but sometimes slightly expanded at apices; 
petals c. 1.5 mm long. Pods 10—40 mm long, usually 10—14(—17) mm wide including wing, oblong or 
sometimes elliptic, chartaceous, flat, dull mid-brown to dark brown but often tinged grey, glabrous or 
minutely appressed-hairy, ±obscurely openly reticulate, short-stipitate; marginal wing 1-2 mm wide. 
Seeds (few seen) transverse to oblique in the pods, 5-6 mm long, 2.5-3 mm wide, obloid to ellipsoid, 
flat, mid-brown to dark brown, shiny; aril small. (Figures 19-22) 

Characteristic features. Large, rounded or obconic, multi-stemmed shrubs 3-6 m tall and about the 
same across, maturing to sometimes single-stemmed trees 7-12 m tall. Branchlets densely silvery 
sericeous between the often red-brown ribs at extremities, the ribs sometimes with a thin veneer of 
translucent resin. Youngest phyllodes on new shoot not or scarcely resinous except for prominent 
marginal nerve, invested with a dense indumentum of normally pale yellow hairs that ±completely 
obscure the underlying nerves (youngest phyllodes often striate in narrow-phyllode variant of this 
species). Phyllodes normally rather large (mostly 50-80 x 7-12 mm), narrowly elliptic to lanceolate 
and acute to acuminate, straight but often shallowly recurved at apex or occasionally over entire length, 
commonly silvery light grey-green ageing dull green; marginal nerve discrete and resinous, light 
brown to red-brown but often ageing dull yellow. Pods short and broad (mostly 10-40 x 10-14 mm); 
marginal wing 1-2 mm wide. 

Selected specimens seen. WESTERN AUSTRALIA: Gibson Desert, 7 km SSE of E end of Clutterbuck 
Hills, 14 June 1983, S.D. Hopper 2880 (PERTH); Walter James Range, 10 Sep. 1978, P.K. Latz 8006 
(PERTH ex NT: narrow-phyllode variant); Young Range, Gibson Desert Nature Reserve, 17 July 
2001, P.K. Latz 17910 (PERTH ex NT: narrow-phyllode variant); 80 km SSW of Kintore, Mu Hills, 
1 May 2005, P.K. Latz 20892 (PERTH ex NT); 75 km SE of Mount Everard on Gunbarrel Highway to 
Warburton, Gibson Desert, 8 Sep. 1984, B.R. Maslin 5658 (PERTH: short-phyllode variant); Gibson 
Desert, 110 km by road S of Warburton on road to Rawlinna, 10 Sep. 1984, B.R. Maslin 5687 (CANB, 
PERTH); Hamersley Range, c. 59 km W of Newman on road to Port Hedland, 12 July 2000, B.R. 
Maslin 8031 (CANB, PERTH); Hamersley Range, West Angelas area, 19 km W of Coondewanna 
Hill, 15 July 2000, B.R. Maslin 8076A (PERTH: narrow-phyllode variant); 66.5 km N of Leinster 
turnoff on Goldfields Highway to Wiluna, 8 Sep. 2006, B.R. Maslin 9014 (PERTH: narrow-phyllode 
variant); 88 km E of Wiluna on Gunbarrel Highway to Carnegie Station, 8 Sep. 2006, B.R. Maslin 
9023 (PERTH: narrow-phyllode variant); Milly Milly Station, 22 km NE of Erong Springs-Milly 
Milly Road on road to Yunda Outstation, 4 Oct. 2007, B.R. Maslin, J. Miller & J.E. Reid BRM 9147 
(PERTH); Lorna Glen Conservation Park (c. 150 km ENE of Wiluna), 3 km W of No. 9 Well, 19 
km due SW of old homestead building, 23 Oct. 2007, B.R. Maslin, J. Miller & J.E. Reid BRM 9314 
(PERTH: short-phyllode variant); Fortescue River floodplain, 10 km due SW of Newman, 2.4 km N of 
Capricomia Roadhouse, 100 km W of Great Northern Highway, 26 May 2009, B.R. Maslin & J.E. Reid 
10074 (PERTH: narrow-phyllode variant); site number 230,1 km E of Four Corners Bore, Hamersley 
Station, Fortescue Botanical District, 25 Apr. 1997, M.E. Trudgen 17620 (PERTH). NORTHERN 
TERRITORY: Docker River airstrip, Petermann Range, 9 Oct. 1979, T.S. Henshall 2778 (PERTH ex 
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Figure 19. Acacia ayersiana. A - mature plants showing obconic habit; B, C — branchlets showing silvery, light grey- 
green phyllodes; D - mature pods with marginal wings; E - adolescent plants showing rounded habit. Photographs by 
B.R. Maslin. 
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Figure 20. Acacia ayersiana. A - phyllode variation from a range of specimens; B - branchlets, a) penultimate branchlet 
with close-up showing minimal translucent resin on ribs, b) mature branchlet ribless; C - new shoots not resinous, the 
young phyllodes pale yellow-hairy with dark-coloured margins; D - phyllodes showing close-ups of resinous margins, a) 
immature phyllode with shiny marginal resin, b) mature phyllode with mealy marginal resin, c-d) mature phyllodes with 
yellowish, not shiny marginal resin; E - phyllode gland (arrowed); F - pods, a) exterior, b) exterior with close-up showing 
marginal wing, c) interior with seeds and close-up showing marginal wing; G - seed with small aril. Scale bars shown on 
figure; vouchers are listed in Appendix 1. 
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Figure 21. Acacia ayersiana (narrow-phyllode variant). A - phyllode variation from a range of specimens; B - phyllode 
margin well developed and obviously resinous; C - new shoots, a) resinous, first phyllodes dark-coloured by dense glandular 
hairlets, expanding phyllode striate, b) not resinous, first phyllodes densely pale-yellow hairy, expanding phyllodes finely 
striate, marginal nerve dark-coloured. Scale bars shown on figure; vouchers are listed in Appendix 1. 

NT); 25 km WNW Central Mount Wedge Homestead, 8 Oct. 2000, P.K. Latz 16952 (PERTH ex NT). 
SOUTH AUSTRALIA: 60 km NW of Port Augusta on Stuart Highway, 14 Oct. 1984, L. Thomson 
LAJT 51 (PERTH: narrow-phyllode variant). 

Distribution. Acacia ayersiana has a scattered distribution in the central part of Western Australia 
(between 22°S and 27°S) from about 116°E eastwards to the southern part of the Northern Territory; 
it also occurs in South Australia (Pedley 2001). In Western Australia most collections of A. ayersiana 
are from the southern Pilbara, Gascoyne, northern Murchison and Gibson Desert IBRA bioregions. 
There are very few collections of the species from the Great Victoria Desert, Little Sandy Desert 
and Central Ranges bioregions but in the latter case at least this may reflect the dearth of collecting 
activity in this area. In the Pilbara A. ayersiana is most common in the Hamersley Range between 
Tom Price and Newman, but there are scattered occurrences to the east of Newman (Maslin et al. 
2010) (Figure 23). 

Habitat. In the eastern part of its range (e.g. Gibson Desert) A. ayersiana commonly grows in red or 
red-brown sand on plains and among dunes; the soils are sometimes gravelly. In the Pilbara region, 
however, it grows in often stony red-brown loam or loamy clay on colluvial flats, gentle slopes or 
low rocky hills. It is commonly found in mixed Mulga communities with Spinifex ( Triodia spp.) 
ground cover. 
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(PERTH). Boundaries and name abbreviations for IBRA bioregions (Department of 
Environment, Water, Heritage and the Arts 2008) are shown in grey. 


Flowering andfruiting period. Plants with inflorescences at anthesis have been collected from April 
to June and also in February. Pods with mature seeds have been collected from early October to early 
November, and occasionally mid-September. 

Taxonomy. Acacia ayersiana is a member of the Grey-green Alliance and is most closely related to A. 
aneura (see discussions below). It is a variable species, and as discussed under Variation , two main 
variants are recognised based on phyllode dimensions. Specimens of A. ayersiana can sometimes 
be difficult to distinguish from A. caesaneura in the Blue Alliance (especially the narrow-phyllode 
variants of these two species). 

The Maslin specimen from 13.3 km east of Wiluna that Pedley (2001) cited under A. ayersiana is B.R. 
Maslin 5598 (which we provisionally regard as A. caesaneura ), not 5594 as listed by Pedley (5594 
is Eremophila spinescens from a different locality). We have not seen the other Western Australian 
specimen ( B.A. Barlow 343) that Pedley cited under A. ayersiana. 

Synonymy. Pedley (2001: 490) re-typified A. aneura var. latifolia based on a Cameron specimen 
collected from Ooldea in the Nullarbor Region of South Australia, and treated this name as synonymous 
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with A. ayersiana. The lectotype is a fruiting specimen (pods winged) with striate new shoots and 
slightly falcate phyllodes measuring 35-55 long and 4-7 mm wide. While this specimen does seem to 
be referable to A. ayersiana it appears to combine characters of both the short-phyllode and narrow- 
phyllode variants of the species that are discussed under Variation below. Further study of the entity 
is warranted, including its possible relationship to A. caesaneura. 

Morphology. Plants possessing a conifer (all lateral branches horizontal) growth form are rare in 
A. ayersiana and have been recorded from a single population in the Great Victoria Desert, South 
Australia; individuals with both conifer (H. Hewitson 679; AD99637085) and non-conifer growth 
forms (H. Hewitson 847; AD99636126) were collected from this population. 

Variation. Typical representatives of A. ayersiana have rather large phyllodes (mostly 50-80 mm long 
and 7-12 mm wide), the youngest phyllodes on the new shoots are invested with a dense, normally non- 
resinous indumentum of normally pale yellow (rarely white) hairs that completely or almost completely 
obscure the underlying nervation, and the pods are 10—14(—17) mm wide. However, as discussed below 
some specimens differ from typical representatives of the species in these characters. 

Specimens with the shortest phyllodes (mostly 35-50 mm long) are most common in the area from 
Wiluna east to the Gibson Desert but a few are also found in the Pilbara; plants with normal phyllode 
dimensions also occur in both these areas. The new shoots on these short-phyllode morphotypes are 
often slightly more resinous than those of typical A. ayersiana and their pods are 6-10 mm wide 
which is narrower than normal (however, very little fruiting material has been seen). The status of 
these short-phyllode morphotypes requires further study. Representative specimens at PERTH include: 
S. van Leeuwen 694 (Pilbara); B.R. Maslin 5658 (Gibson Desert) and B.R. Maslin et al. BRM 9288 
(near Wiluna). 

A narrow-phyllode variant of A. ayersiana (phyllodes 4-6 mm wide) is scattered throughout the 
geographic range of the species in Western Australia and, judging from current records, most likely 
also occurs in the Northern Territory and perhaps South Australia (Figure 23). To some extent A. 
ayersiana (narrow-phyllode variant) is an entity of convenience, bringing together individuals that 
possess many of the characteristic features of A. ayersiana but which otherwise have unusually narrow 
phyllodes that are commonly falcately recurved. Admittedly, 6 mm is an arbitrary division between 
the typical and narrow-phyllode variants of A. ayersiana , but it is one that facilitates discussion of 
variation within the species and its relationship to other Mulga taxa. This same measure has been used 
for the same reasons in A. caesaneura. Judging primarily from new shoot characteristics it seems that 
A. ayersiana (narrow-phyllode variant) contains discordant elements. In some specimens the youngest 
phyllodes on new shoots are the same as those of typical A. ayersiana ; these individuals are scattered 
throughout the range of the species in Western Australia. Representative specimens at PERTH include: 
C.P. Campbell 2585 (Patience Well, Gibson Desert), A. Chant LG 257 (Loma Glen Station, NE of 
Wiluna), P.K. Latz 8006 (Walter James Range), B.R. Maslin 8076A and M.E. Trudgen 17657 (both 
Pilbara). In other specimens, however, the youngest phyllodes on new shoots dry dark reddish brown 
on account of being moderately resinous and are often striate with appressed white hairs between 
the rather obvious nerves. This type of new shoot is never found in typical A. ayersiana , but similar 
shoots do occur in the short-phyllode variant that is noted above; these resinous morphotypes of the 
narrow-phyllode variant occur in the Pilbara and Gibson Desert, and are sometimes implicated in 
hybridity or intergradation with A. aneura (see Hybridity below). Representative specimens at PERTH 
include: D.E. Albrecht 11399; B.R. Maslin etal. BRM 9208C, 9218; M.E. Trudgen 17655 (all Pilbara) 
and S.D. Hopper 2807 (Lake Gruszka, Gibson Desert). Acacia ayersiana (narrow-phyllode variant) 
is illustrated in Figure 21. 
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Affinities. Acacia ayersiana is related to A. aneura which is most readily distinguished by its narrower 
phyllodes that do not possess a clearly discrete, resinous marginal nerve (see Hybridity below for 
further discussion). It also seemingly has some affinities with Acacia mulganeura in the Blue Alliance. 
These species share the important characters of a very short calyx, broadly winged pods and resinous 
phyllode margins. Plants of A. ayersiana with short phyllodes are sometimes similar to elongate- 
phyllode morphotypes of A. mulganeura which are most readily distinguished by the thick, opaque 
(not translucent) resin on their branchlet ribs. 

Specimens of A. ayersiana (narrow-phyllode variant) with falcately recurved phyllodes are sometimes 
difficult to distinguish from the narrow-phyllode variant of A. caesaneura (see A. caesaneura for 
discussion). These specimens are also similar to a presumed new species of Mulga that occurs in the 
Northern Territory that is locally called Blue Mulga and which has the phrase nam q Acacia sp. Mulga 
blue crown ( D.E. Albrecht 9573). Blue Mulga occurs in the Petermann Range area (not far from the 
Western Australian border) and in the vicinity of Uluru National Park. It grows into trees 5-8 m tall 
that resprout from the base following fire. The phyllodes are 60-130 mm long, 4-6(-8) mm wide, 
moderately to strongly falcate, silvery grey to blue-grey and like A. ayersiana have a discrete (but often 
not prominent) resinous marginal nerve. Blue Mulga is most readily distinguished from A. ayersiana 
(which occurs in the same general region) by its longer sepals (greater than half the length of the 
petals) and its pods which are very narrowly winged (wing 0.5-0.7 mm wide, easily misinterpreted as 
being absent). Further study is needed to determine the taxonomic status of Blue Mulga and whether 
or not it occurs in Western Australia. 

Hybridity. In the Pilbara, Gibson Desert and Central Ranges (east of Warburton) putative hybrids 
or intergrades involving A. ayersiana and A. aneura seem to occur. For example, B.R. Maslin 7235 
(31 km E of Newman, Pilbara) that was provisionally referred to A. aneura var. major by Pedley 
(2001: 321) is regarded here as A aneura x ayersiana ; Pedley (2001: 324) considered S.D. Hopper 
2906B (67 km SSE of the Clutterbuck Hills, Gibson Desert) as an intergrade between A. aneura and 
A. ayersiana. Judging solely from phyllode morphology some populations can contain a complex 
mix of individuals that appear to form a more or less continuum from A. ayersiana (phyllodes broad 
with resinous margins) through A. ayersiana (narrow-phyllode variant) and A. ayersiana (hybrid) 
(phyllodes narrower with resinous margins) to A. aneura (phyllodes narrow with non-resinous or 
slightly resinous margins). 

Putative hybrids between A. ayersiana and A. incurvaneura also occur in the Pilbara near West 
Angelas (e.g. M.E. Trudgen 17615) and in a few other places where both putative parents co-occur 
(e.g. 16 km S of Kumarina Roadhouse just S of the Pilbara region, B.R. Maslin et al. BRM 9270). 
Acacia ayersiana possibly also hybridises with A. mulganeura in the West Angelas area (see under 
A. mulganeura for discussion). 

Notes. Acacia ayersiana is generally killed by fire but it can regenerate from the base of the trunk. 
Aboriginal peoples of the Pilbara used the timber from this species to make digging sticks, clubs and 
other tools. Fide Maslin et al. (2010). 

Conservation status. Not considered rare or endangered. 

Common names. Broad-leaf Mulga (Maslin et al. 2010); Blue Mulga (Randell 1992: 124); Uluru 
Mulga (Miller et al. 2010). 
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Etymology. The botanical name is derived from the location of the type specimen which was collected 
in 1973 at Ayers Rock (now Uluru), Central Australia. 


Acacia caesaneura Maslin & J.E.Reid, sp. nov. 

Frutices multi-caules, in statu maturo arbores formosae obconicae 3—8(—10) m altae; coronae densae, 
argenteo-caesiae vel cinereae vel cinereo-virides suffuso cyaneae. Ramuli apicem versus dense 
appresso-pubescenti inter costae obscurae resinosae. Surculi novi non vel vix resinosi; phyllodia 
prima dense tomentulosa vel interdum striato-nervosa marginis fuscis resinosis. Phyllodia plerumque 
30-70 x 2.5-10 mm, recto-dimidiata vel falcato-recurvata, nervo resinoso marginali plerumque non 
prominenti. Legumina brevia, lata (plerumque 15-35 x 10-15 mm), cinereo brunnea, ala marginali 
l-2(-2.5) mm lata. 

Typus: Vermin Proof Fence along the Paynes Find to Sandstone Road, Western Australia, 26 June 
2007, G. Byrne 2708 ( holo : PERTH 07788134; iso. K). 

Acacia aneura var. argentea Pedley, FI. Australia 11B: 490, F ig. 67G-H (2001), Racosperma aneurum 
var. argenteum (Pedley) Pedley, Austrobaileya 6: 450 (2003). Type citation, ‘near Edah, W.A., Mar. 
1938, A. Stewart 197.’ Type: near Edah [Station], Western Australia, March 1938, A. Stewart 197 
{holo: PERTH 00602582). 

Acacia aneura var. argentea , L.Pedley (ms) in B.R.Maslin (co-ordinator), WATTLE Acacias of 
Australia (2001), nom. inval. 

Multi-stemmed shrubs maturing to shapely, obconic, single- or few-stemmed trees 3—8(—10) m 
tall, with stems to c. 20 cm dbh and ±straight, the major branches obliquely ascending to erect and 
±straight; crowns dense, spreading, round to sub-round and silvery bluish grey, grey or grey-green 
tinged blue. Bark grey, longitudinally fissured on main stems, smooth on upper branches. Branchlets 
densely appressed-pubescent between the rather obscure, normally resinous ribs at extremities, mature 
branchlets glabrous or obscurely hairy and the resin ribs absent or very obscure; resin usually yellowish 
and opaque (occasionally interspersed small patches of translucent or semi-translucent, reddish resin) 
and often with a surface bloom, occurring as a thin or sometimes (especially on juvenile and adolescent 
plants) moderately thick overburden and generally most prominent immediately below insertion of 
phyllodes, on mature branchlets the resin residual (as beaded lines) or more usually absent. New shoots 
not resinous or slightly resinous; youngest phyllodes either densely tomentulose (hairs normally white 
or silvery and sometimes with a few red glandular hairlets) with the indumentum completely obscuring 
the underlying nerves, or (in the narrow-phyllode variant) hairs less prominent and confined to between 
the sometimes obvious longitudinal nerves and the glandular hairlets more numerous; expanding 
phyllodes finely striate; margins of young phyllodes discrete, resinous and dark-coloured. Phyllodes 
(20-)30-70(-80) mm long, (2—)2.5—10(—12) mm wide, narrowly oblong to elliptic or sometimes 
oblanceolate, almost linear when very narrow, flat, shallowly to moderately falcately recurved and/ 
or straight and dimidiate (often interspersed with a few straight and symmetric ones), ascending to 
erect or wide-spreading, not rigid, silvery grey to grey-green, blue-grey or sub-glaucous, often with a 
sheen, minutely appressed-hairy between the normally slightly resinous nerves, the broadest phyllodes 
sometimes felty due to indumentum; parallel longitudinal nerves numerous and fine; margins resinous 
and discrete but often not especially prominent (most evident on young phyllodes), the resin thin or 
thick, mostly milky white or yellow (sometimes to light brown on oldest phyllodes); apices obtuse to 
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acute or rarely acuminate, innocuous. Gland situated on adaxial margin of phyllode at distal end of 
pulvinus, indistinct. Inflorescences simple; peduncles 2-10 mm long, often densely appressed-hairy 
with scattered glandular hairlets when in flower, occasionally glabrous or sub-glabrous and glandular 
hairlets commonly absent when in fruit; spikes 10-20 mm long when dry, golden. Bracteoles sub-peltate, 
0.8—1(—1.2) mm long, the claws linear, mostly 0.5-0.6 mm long and glabrous, expanded into inflexed 
laminae c. equal in length to sepals but differing in having wider laminae. Flowers 5-merous; sepals , 
free, V% or slightly more than Vz length of petals, narrowly oblong to linear but slightly expanded at 
their sparsely hairy apices. Pods 15—35(—45) mm long, (7-)10-15(-20) mm wide including the wing, 
oblong, sometimes shallowly constricted between the seeds, firmly chartaceous, flat, greyish brown, 
obscurely and ±sparsely hoary with minute, appressed hairs often confined to the margins and stipe, 
not resinous, obscurely reticulately nerved, obtuse; marginal wings l-2(-2.5) mm wide. Seeds oblique 
to transverse in the pods, 4-6(-7) mm long, 2-3(-3.5) mm wide, obloid to ±ellipsoid, mid- to dark 
brown, shiny; aril small and whitish to cream when dry. (Figures 24-27) 

Characteristic features. Multi-stemmed shrubs maturing to shapely, obconic trees 3—8(—10) m tall; 
crowns dense and silvery bluish grey, grey or grey-green tinged blue. Branchlets densely appressed- 
pubescent between rather obscure resinous ribs towards apices, the resin normally yellowish and opaque 
(occasionally some ±translucent). New shoots not resinous or scarcely so, th Qyoungestphyllodes densely 
tomentulose (hairs normally white) with indumentum obscuring underlying nerves, or sometimes 
striate with hairs between nerves, phyllode margins dark-coloured and resinous. Phyllodes variable in 
size but commonly 30-70 x 2.5-10 mm, straight and dimidiate to falcately recurved; discrete resinous 
marginal nerve often not especially prominent. Pods short and broad (mostly 15-35 x 10-15 mm), 
greyish brown, the marginal wing l-2(-2.5) mm wide. 

Selected specimens seen. W^ESTERN AUSTRALIA: 8 kmENE ofYuinmery Homestead, 16Sep. 1986, 
J. Dell JD46 (PERTH); 10 miles [16 km] E of Paynesville, 27 Aug. 1957, J. W. Green 1626 (PERTH); 
Quadrat 5 NA5, western boundary of Kananda[h] Station, 20 Oct. 1986, G.J. Keighery & J.J. Alford 
562 (PERTH); 21.5 km N of Sandstone on road to Meekatharra, 4 Sep. 2006, B.R. Maslin 8959A 
(PERTH); 19.5 km W of Mt Magnet on road to Yalgoo, 12 Sep. 2006, B.R. Maslin 9098 (BRI, PERTH); 
44 km E of Mt Magnet on road to Sandstone, 12 Nov. 2008, B.R. Maslin 9934 (NSW, PERTH); 4.5 
km N of Paynes Find on Great Northern Highway, at intersection of Paynes Find-Thundellara road, 
10 Nov. 2009, B.R. Maslin 10149 (PERTH); 4.5 km N of Paynes Find on Great Northern Highway, at 
intersection of Paynes Find-Thundellara road, 10 Nov. 2009, B.R. Maslin 10147 (BRI, NSW, PERTH: 
narrow-phyllode variant); c. 55 km S of Laverton, around dining area Anglogolds Sunrise Dam Mine 
camp, 18 Oct. 2008, B.R. Maslin & J.E. ReidBRM 9699 (CANB, K, MEL, PERTH: narrow-phyllode 
variant); 18.5 km N of Menzies on Goldfields Highway to Leonora, 20 Oct. 2008, B.R. Maslin & 
J.E. Rez'dBRM 9723 (CANB, PERTH); 2.5 km W of Sandstone-Paynes Find road on Sandstone-Mt 
Magnet road, 22 Oct. 2008, B.R. Maslin & J.E. Reid BRM 9745 (NY, PERTH: narrow-phyllode 
variant); 66 km W of Sandstone on road to Mt Magnet, 23 Oct. 2008, B.R.Maslin & J.E. Reid BRM 
9753 (CANB, K, MEL). 

Distribution. Acacia caesaneura is endemic to Western Australia where most collections are from an 
area approximately bounded by Yalgoo, Meekatharra, Lorna Glen Station ( c. 150 km ENE of Wiluna), 
Laverton and Kalgoorlie. The species is mainly confined to the Murchison and southern part of the 
Yalgoo IBRA bioregions, but extends to the margins of the adjacent Coolgardie, Gascoyne and Great 
Victoria Desert bioregions, and the Nullarbor bioregion. The most easterly record of A. caesaneura in 
Western Australia is G.J. Keighery & J.J. Alford 562 from Kanandah Station (c. 330 km E of Kalgoorlie) 
on the northern edge of the Nullarbor Plain. The typical and narrow-phyllode variants of the species 
(discussed below) commonly co-occur, but they can both also grow separately (Figure 28). 


192 


Nuytsia Vol. 22 (4) (2012) 



Figure 24. Acacia caesaneura. A, E - mature plants showing dense, bluish grey crowns; B - mature pods with 
marginal wings; C - new shoot not resinous and densely white tomentulose; D - branchlet showing phyllode variation. 
Photographs by B.R. Maslin. 
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Figure 25. Acacia caesaneura. A - phyllode variation from a range of specimens; B - branchlets, a) mature 
branchlet ribless, b) penultimate branchlet with uncommon semi-translucent resin on ribs, c) penultimate branchlet 
with minimal opaque resin on ribs; C - new shoots, a-b) not resinous, first phyllodes densely white-tomentulose, 
expanding phyllodes finely striate; D - phyllodes showing resinous margins, a) well-pronounced, b) less pronounced 
(with close-up showing end view of margin); E - pods, a-b) pod size variation, c) interior with seeds and close-up 
showing marginal wing, d) exterior with close-up showing marginal wing; F - seed with small aril. Scale bars shown 
on figure; vouchers are listed in Appendix 1. 
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Habitat. Commonly grows on plains or in gently undulating country in red-brown sandy loam to clay, 
often over hardpan at a relatively shallow depth. It has also been recorded from a variety of other soils 
ranging in texture from sand to clay. The soils are not commonly rocky but sometimes have stony rubble 
(often quartz or banded ironstone) on the surface. The species is sometimes found in skeletal soil on 
low rocky hills or kaolinized breakaways, or on sand dunes. Acacia caesaneura grows in mixed Acacia 
shrubland or woodland communities in which it and other members of the Blue Alliance (especially 
A. incurvaneura ) are often the dominant species. These communities may cover large areas and are 
a conspicuous element within the landscape in which they occur. The ground cover is often Spinifex 
(Triodia spp.) but Chenopods or Bunch Grass ( Aristida contorta) have also been recorded. 

Flowering and fruiting period. Plants with inflorescences at anthesis have been collected in March 
and August. However, plants with sporadic inflorescences have also been collected in July, August, 
October and November, with some plants in the latter two months possessing both inflorescences at 
anthesis and mature pods. Pods with mature seeds have been collected from mid-October to mid- 



Figure 26. Acacia caesaneura (narrow-phyllode variant). A - phyllode variation from a range of specimens; B - mature 
branchlets, a) ribless, b) mealy, segmented opaque resin on ribs; C - phyllode margin resinous and well pronounced; D - 
new shoots, a) not resinous, first phyllodes striate with white appressed hairs confined to between the nerves (more striate 
and darker-coloured than typical A. caesaneura ), b) not resinous, first phyllodes densely white-tomentulose, expanding 
phyllodes finely striate (similar to typical A. caesaneura). Scale bars shown on figure; vouchers are listed in Appendix. 
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WESTERN AUSTRALIAN HERBARIUM, PERTH 
Flora of Western Australia 


Acacia ayerxiana Maconochie 
Mimosaceae 

An erect, open tree 4 m high, 4 m across with furrowed, grey 
bark. Oblong flower heads yellow. 

In a red, compacted sand on a plain. Low trees. 

Frequency: 20-50 plants. Old fruit collected. Less than 5% in 
flower and bud, none fruiting. JPEG: 
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Figure 27. Holotype of Acacia caesaneura (PERTH 07788134), scale = 5 cm. 
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Figure 28. Distribution of Acacia caesaneura (#) and A. caesaneura (narrow-phyllode 
variant) (A) based on specimens examined at the Western Australian Herbarium 
(PERTH). Boundaries and name abbreviations for IBRA bioregions (Department of 
Environment, Water, Heritage and the Arts 2008) are shown in grey. 


November. The quantity of pods produced is variable, even within the one population where some 
plants may have large pod crops while adjacent plants may have few or none. The phenology of this 
species is very similar to that of A. incurvaneura. 

Taxonomy. Acacia caesaneura is member of the Blue Alliance and is normally distinguished from other 
members of this group by a combination of its usually non-resinous new shoots, reduced branchlet 
resin and relatively large, straight and dimidiate or falcately recurved (never incurved) phyllodes. 
Acacia caesaneura is a variable species and as discussed below under Variation contains two main 
variants. 

The specimen A.A. Burbidge 4 that Pedley (2001) cited under A. aneura var. argentea is 
A. mulganeura. 

Variation. Unlike other members of the Blue Alliance the resin on the branchlet ribs of A. caesaneura 
is normally not very well developed (sometimes it is completely absent) and it is often hard to 
confidently assess this character. Typically the resin is opaque (occasionally interspersed with small 
patches of translucent or semi-translucent resin) and on adult plants it occurs as a relatively thin layer 
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over the ribs; the resin is best observed on new shoots and penultimate branchlets, especially in the 
region more or less immediately below the insertion of the phyllodes. Juvenile plants normally have 
thicker resin than adults. 

The colour of new shoot indumentum on most specimens of A. caesaneura is white or silvery white. 
However, on a very few specimens in the eastern part of the species range the new shoots are very 
pale yellow, e.g. P.G. Wilson 7497 (c. 65 km NNE of Leonora) and J.G. & M.H. Simmons 2452 (c. 
25 km S of Laverton). 

Juvenile phyllodes in A. caesaneura are rather short, straight and dimidiate and these give way to 
longer, falcately recurved mature phyllodes. Individuals may have one or other of these shapes, or a 
mixture of the two, depending upon their age. However, some adult plants (5 m or more tall), have 
only the juvenile phyllode form and these plants could represent examples of neoteny. 

Acacia caesaneura varies considerably in width of phyllodes which range from (2-)2.5-10(-12) mm. 
A narrow-phyllode variant (phyllodes 2-6 mm wide) is scattered throughout the geographic range of 
the species and is commonly sympatric with the typical variant (phyllodes some or all more than 6 mm 
wide) (Figure 28). Admittedly, 6 mm is an arbitrary division between typical and narrow-phyllode 
variants of A. caesaneura , but it is one that facilitates discussion of variation within the species 
and its relationship to other Mulga taxa. (This same measure has been used for the same reasons in 
A. ayersiana.) The salient features of the two variants are as follows: 

Typical variant (Figure 25). Youngest phyllodes of new shoots covered by a dense indumentum of 
normally white hairs (occasionally with a scattering of red glandular hairlets) that ±obscures the 
underlying nervation; dark-coloured resinous margins obvious. Phyllodes (25-)40-60(-80) mm long, 
6—10(—15) mm wide, 1: w = 4-9(-l 1). Pods (9-)10-15(-20) mm wide. 

Narrow-phyllode variant (Figure 26). New shoots as in the typical variant or the youngest phyllodes 
with a greater abundance of red glandular hairlets and/or the underlying nerves more pronounced thus 
creating a ±striate effect and an overall darker-coloured new shoot. Phyllodes (20-)30-70(-80) mm 
long, (2-)2.5-6 mm wide, 1: w = (8-)10-20(-30). Pods (7-)8-10(-13) mm wide. 

We have not pre-empted future taxonomic decisions regarding these entities by attributing formal rank 
to them here. Also, we have retained current taxon concepts by regarding typical A. caesaneura as 
being those specimens with broad phyllodes because these correspond to Pedley’s (2001) A. aneura 
var. argentea. 

Affinities. Acacia caesaneura is related to A. incurvaneura with which it is commonly sympatric; 
putative hybrids or intergrades occur between these two species. Normally, A. caesaneura is readily 
distinguished from A. incurvaneura by its broader phyllodes; however, when its phyllodes are very 
narrow (i.e. 2-3 mm wide) and ±linear they may resemble those of A. incurvaneura. Apart from 
phyllode width A. incurvaneura is recognised by its mostly shallowly incurved (never recurved) 
phyllodes and more obviously resinous new shoots and branchlet ribs. 

Acacia caesaneura is also related to A. mulganeura which again is distinguished by its very resinous 
new shoots and also by its phyllodes which are straight (never recurved), mostly symmetrical (never 
dimidiate) and often shorter, its smaller sepals and bracteoles, generally narrower pods and its commonly 
lower stature. Possible intergrades between these two species are discussed under A. mulganeura. 
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The few specimens of A. caesaneura (narrow-phyllode variant) with atypically small phyllodes (20-30 
x 3^1 mm) can resemble A. minyura which is distinguished by its new shoots possessing a distinct 
overburden of resin and its resinous phyllode margins being less well-developed; A. minyura normally 
has a lower stature than A. caesaneura. 

The narrow-phyllode variants of A caesaneura and A ayersiana (Grey-green Alliance) can sometimes 
be difficult to separate because both taxa have relatively wide, winged pods and often falcately recurved 
phyllodes which always possess a discrete, resinous marginal nerve (but in A. ayersiana this nerve is 
normally darker-coloured and more prominent; best observed on young phyllodes). Acacia ayersiana 
is more widespread than the generally more southerly distributed A. caesaneura , but their geographic 
ranges overlap in the Meekatharra - Wiluna area (compare Figures 23 and 28). The most reliable 
character for distinguishing A. ayersiana from A. caesaneura is their sepals which are shorter in the 
former species. Although A. ayersiana has translucent resin on its branchlet ribs and A. caesaneura 
has mainly opaque resin this character cannot always be used to distinguish the species because the 
resin is sometimes not developed in both. 

Hybridity. Plants that are seemingly hybrids or intergrades between A. caesaneura and A mulganeura 
and between A caesaneura and A. incurvaneura are discussed under A mulganeura and A. incurvaneura 
respectively. 

Conservation status. Not considered rare or endangered. 

Common name. Western Blue Mulga. 

Etymology. The species name is derived from the Latin caesius (blue-grey, in allusion to the colour 
of the phyllodes) with ‘aneura’ as the stem of the epithet. 


Acacia craspedocarpa F.Muell., Australas. Chem. Druggist 2: 73 (1 March 1887). Type citation: 
In the vicinity of Lake Austin, H.S. King , Esq; between Yuin and the Murchison River, Chev. Ernest 
Giles! Type. Lake Austin, Western Australia, s. dat.,H.S. Kings.n. (lecto : NSW, leafy specimen with 
attached pods,yL/e B.R. Randell, J. Adelaide Bot. Gard. 14(2): 127 (1992); isolecto: MEL, 2 sheets 
n.v.,fide Randell l.c.); paralecto: between Yuin and Murchison River, 5. dat., E. Giles s.n. (MEL n.v., 
fide Randell l.c.\ PERTH 00745774). 

Acacia euphleba W.Fitzg., J. Western Australian Nat. Hist. Soc. 2: 16 (1904). Type citation : ‘Milly’s 
Soak and Jack’s Well, Sept. 1903; Gwalia, Nov. 1903 - W.V.F.’ Type : near Millys Soak, near Cue, 
Murchison River District, Western Australia, September 1903, W.V. Fitzgerald s.n. {lecto: NSW \fide 
B.R. Randell, J. Adelaide Bot. Gard. 14(2): 127 (1992); isolecto: NSW, PERTH 00751561, PERTH 
00694312, fragment). Paralecto: Gwalia, Western Australia, November 1903, W.V. Fitzgerald s.n., 
n.v.). 

Rounded or obconic, dense shrubs 1-4 m tall and about the same across, occasionally small trees to c. 
5 m tall, single- or multi-stemmed, the stems and branches obliquely ascending; crowns grey-green to 
greyish and often compact. Bark grey. Branchlets often resin-ribbed at extremities, the resin translucent 
(but sometimes mealy therefore appearing opaque) and forming a thin veneer or a thick, segmented 
overburden, sometimes persisting as low profile, beaded, white lines on mature branchlets. New 
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shoots resinous, dark brown to black and dull or slightly shiny when dry; youngestphyllodes normally 
completely covered by a dense layer of dull, glandular hairlets that obscure the underlying nervation 
and indumentum. Phyllodes (10-)15-30(M0) mm long, 7—13(—18) mm wide, 1: w= 1 —3(—4), elliptic 
to oblong-elliptic, obovate or occasionally orbicular, sometimes slightly undulate, dull green to grey- 
green or greyish; 1-3 main longitudinal nerves sometimes evident, secondary nerves anastomosing to 
form an obvious, net-like reticulum; margins resinous but not especially pronounced; apices obtuse, 
innocuous, mucronulate with a central mucro. Gland situated on adaxial margin of phyllode at distal 
end of pulvinus, not prominent. Inflorescences simple; peduncles (4-)6-15(-20) mm long, often sub¬ 
stout and slightly resinous; indumentum a mixture of dark-coloured glandular hairlets and appressed, 
white hairs, the hairlets often sparse when in fruit; spikes cylindrical to ±obloid, 7-20 mm long when 
dry, light golden. Bracteoles sub-peltate or linear-spathulate, 0.5-0.7 mm long, about equal in length 
to sepals but morphologically dissimilar to them, the claws short and narrow, the laminae thickened. 
Flowers 5-merous; sepals free, half to two-thirds length of petals, oblong but slightly expanded at 
their scarcely thickened apices, the claws broad; petals 1.5-2 mm long. Pods 20-60(-75) mm long, 
15-30 mm wide including the wing, narrowly oblong to ±circular, not or scarcely constricted between 
the seeds, indehiscent, thick-coriaceous to sub-woody, straight or shallowly curved, flat, yellowish to 
light brown, sub-glabrous to sparsely appressed-hairy between the nerves, the indumentum sometimes 
obscured by resin, openly reticulate with nerves raised or plane, short-stipitate; marginal wings 
broad, 1,5-4(-5) mm wide, often obvious on outer surface of valve. Seeds transverse in the pods, 
8.5-10.5 mm long, 7-9 mm wide, ±orbicular, flat, dark brown; aril small and cream or pale yellow 
when dry. (Figures 29-31) 

Characteristic features. Rounded or obconic, dense shrubs Mm tall and about the same across, 
occasionally small trees to c. 5 m tall. Branchlets often resin-ribbed at extremities, the resin translucent. 
New shoots resinous and dark-coloured. Phyllodes relatively short and broad (mostly 15-30 x 
7-13 mm with 1: w = 1-3), elliptic to oblong-elliptic, obovate or occasionally orbicular, obtuse; nerves 
anastomosing to form a net-like reticulum. Pods rather wide (15-30 mm), indehiscent, thick-coriaceous 
to sub-woody, yellowish to light brown, openly reticulate with nerves raised or plane; margins with a 
broad wing 1.5M(-5) mm wide. Seeds large (8.5-10.5 x 7-9 mm), ±orbicular and flattened. 

Selected specimens seen. WESTERN AUSTRALIA: 1.8 km from the Doolgunna homestead on the 
Mooloogool road, 14 July 2007, G. Byrne 2760 (CANB, PERTH); Ballan Rock, between Mt Magnet 
and Yalgoo, Austin District, 23 Aug. 2000, M. Hancock 831 (PERTH, dup. of NSW 447625); Joyners 
Find Greenstone Belt on Lake Way Station c. 5 km SW of Linden Bore and 3.9 km N of Coon Well, 
c. 35 km SW of Wiluna, 20 Aug. 2006, A. Markey & S. Dillon 4343 (K, PERTH); 3 km N of Mt 
Magnet towards Cue, Great Northern Highway, 6 July 1980, B.R. Maslin 4559 (BRI, MEL, PERTH); 
28 km S of Mt Magnet on Great Northern Highway to Wubin, 26 Oct. 2008, B.R. Maslin & J.E. Reid 
BRM 9786 (PERTH); 24 km NNW of Leonora, 15 June 1977, A.Z Parker 64 (PERTH); Mt Narryer, 
Murchison River, 1897, 1. Tyson s.n. (PERTH 00604259); near Depot Springs Homestead which is 
80 km E of Sandstone, 27 Aug. 1970, P.G. Wilson 8906 (MEL, PERTH). 

Distribution. Acacia craspedocarpa is endemic to Western Australia where it occurs in an area 
bounded by Yalgoo and Byro Station ( c. 260 km N of Yalgoo) in the west and Wiluna, Laverton and 
near Kalgoorlie in the east. The species is mostly confined to the Murchison IBRA bioregion but 
extends to the periphery of the adjacent Gascoyne and Yalgoo bioregions. It is often quite common 
in places (Figure 32). 

Habitat. Grows in red-brown clay or in loam or sandy clay-loam, often with stony rubble on the 
surface and normally hardpan at a relatively shallow depth. Most commonly found on flats in low lying 
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Figure 29. Acacia craspedocarpa. A - mature plant showing rounded habit; B - branchlets with inflorescence spikes; 
C - phyllode showing reticulate nervation; D, E - mature pods prominently reticulate and with broad marginal wings. 
Photographs by B.R. Maslin. 
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Figure 30. Acacia craspedocarpa. A - phyllode variation from a range of specimens, (w-z) phyllodes at upper extremity of 
length: width ratio; B - penultimate branchlets, a) minimal translucent resin on ribs, b) thick overburden of (mealy) translucent 
resin on ribs; C - phyllode nervation closely reticulate; D - new shoot dark-coloured and resinous, first phyllodes covered 
with dense layer of glandular hairlets, expanding phyllodes obviously reticulate; E - pods, a) interior with seeds, b) exterior 
showing prominent reticulum and marginal wings, c) interior with seeds and close-up showing broad, prominent marginal 
wing; F - seed with small aril. Scale bars shown on figure; vouchers are listed in Appendix .. 
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WESTERN AUSTRALIAN HERBARIUM, PERTH 
Flora of Western Australia 


Acacia craspedocarpa F.Muell. 

Mimosaceae 

Shallow light brown gravelly sand over hardpan. In shallow 
depression between two low rises. 

Loc.: 28 km S of Mt Magnet on Great Northern Highway to 
Wuhin WA J 


Lat 28°17'55.700"S Long. 117°51'33.600"E GDA94 
Coll.BR. Maslits & J.E. Reid BRM 9786 Date: 26/10/2008 
Dups. to 

PERTH 07953534 


CONFIRMAVIT 

B.KHVlaslin & J.E, Reid b/io /20/O 
Western Australian Herbarium (PERTH) 


Figure 31. Specimen sheet of Acacia craspedocarpa (PERTH 07953534), scale = 5 cm. 
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Figure 32. Distribution of Acacia craspedocarpa (©) based on specimens examined 
at the Western Australian Herbarium (PERTH). Boundaries and name abbreviations 
for IBRA bioregions (Department of Environment, Water, Heritage and the Arts 
2008) are shown in grey. 


areas, particularly water-gaining sites such as floodplains and along diffuse watercourses and drainage 
channels. Acacia craspedocarpa occasionally occurs higher in the landscape on low rocky hill slopes 
and at the base of breakaways. It is commonly found in mixed Mulga or Acacia shrubland. 

Flowering andfruitingperiod. Plants with an abundance of inflorescences at anthesis have been collected 
in March, April, June and September to December. However, not all plants in these months possessed 
flowers. Sterile plants and plants with fewflowering inflorescences occur in the June-November period. 
Further insights into the flowering phenology of A. craspedocarpa is obtained from Hellmuth (1969) 
who reported that in a study area near Cue the species displayed two flowering flushes, one in October 
1965 and another in May 1966. As the pods of this species are indehiscent and appear to persist on 
the plants for some time following maturation of the seed it is somewhat difficult to accurately assess 
fruiting phenology using herbarium material. However, these records show that pods with mature seed 
have been collected from July to December and in March, but plants with immature pods also occurred 
during some of this period. Sometimes pods co-occur on the plants with flowering inflorescences. 

Taxonomy. Acacia craspedocarpa is a member of the Grey-green Alliance and is unique within the 
Mulga group in having reticulately-nerved phyllodes. 
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The Winnecke specimen from ‘near Stuarts Range’ that was provisionally referred to A. craspedocarpa 
by Mueller (1887) in the protologue of that species is most likely A. mulganeura (see under this 
species for discussion). 

Affinities. Acacia craspedocarpa can easily be confused with A. mulganeura on account of the two 
species often having phyllodes of a similar shape and size. Acacia mulganeura , however, is most easily 
distinguished by its striate (not reticulate) phyllode nervature and its smaller pods and seeds. 

Hybridity. Plants considered to be putative hybrids or intergrades involving A. craspedocarpa are 
normally recognised by their elongate phyllodes (1: w commonly above 4) that possess relatively few 
anastomosing nerves (nervature is best observed on the young phyllodes). In most cases, however, the 
identity of the other species involved is unknown. These plants are of common occurrence and therefore 
are determined at PERTH as A. craspedocarpa (hybrid) (Figure 33). While phyllode proportions and 
a subjective assessment of reticulum development seem somewhat arbitrary ways of distinguishing 
between typical A. craspedocarpa and suspect hybrids/intergrades, they are convenient measures that 
seem to work in practice and most plants can be confidently identified using these characters. However, 
Miller etal. (2002) were unable to confirm genetically that plants with sparingly anastomosing phyllodes 
in a mixed Mulga population near Mt Magnet were hybrids involving A. craspedocarpa. While there 
may be several explanations for this unexpected result one possibility suggested by Miller et al. 
(l.c.) is that the putative hybrids may fall within the natural range of variation for A. craspedocarpa. 
Further study of this matter is required. Two PERTH specimens collected from Belele Station near 



Figure 33. Acacia craspedocarpa (hybrid). A - phyllode variation from a range of specimens (phyllodes more elongate than in 
A. craspedocarpa ); B - phyllode nervation (reticulum more elongate and often sparser than in A. craspedocarpa ), a) mature 
phyllode with few, mealy anastomosing nerves, b) young phyllode with few to moderate anastomosing nerves, c) young 
phyllode with moderate to numerous, obviously resinous anastomosing nerves. Scale bar shown on figure; vouchers are listed 
in Appendix 1. 
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Meekatharra that were cited by Pedley (2001) under A aneura max. fuliginea (which is treated below 
as conspecific A. fuse aneura) belong to this A craspedocarpa hybrid/intergrade complex, namely, 

A. W. Humphries M 31 and M. Kerkhoff s.n. (PERTH 00664138). 

In addition to the above, and judging from morphological criteria and field observations, it seems likely 
that A craspedocarpa sometimes hybridises with the Mulga relative A. ramulosa max. ramulosa, e.g. 

B. R. Maslin & J.E. Re id BRM 9734 from between Sandstone and Paynes Find, and with A macraneura , 
e.g. B.R. Maslin et al. BRM 7897 from Boogardie Station near Mt Magnet (both putative parents 
occurred with the putative hybrids in both these populations). 

Conservation status. Not considered rare or endangered. 

Common name. Hop Mulga. 

Etymology. The botanical name is derived from the Greek craspedo- (edge, border) and Jcarpos (fruit) 
in allusion to the pods having an obvious marginal wing. 


Acacia fuscaneura Maslin & J.E.Reid, sp. nov. 

Arbores obconicae plerumque formosae 3—8(—10) m altae, interdum forma coniferarum vel (in statu 
juvenili) pseudo-coniferarum. Ramuli obscure costati vel ecostati. Surculi novi non resinosi, nigelli 
ad badii vel porphyrei, plerumque facie subtiliter granulosa ob pilos minutos glandulosos persistentes 
omati. Phyllodia plerumque 50-100 x 1-3 mm, plana, sub-recta ad leviter curvata, sigmoidea vel 
sinuata, sordido-viridia ad cinereo-viridia. Gians plerumque 0-2 mm supra pulvinum. Legumina 
plerumque 8-13 mm lata, inter semina leviter vel moderate constricta, plerumque suffuso purpurea, 
minute adpresso pilosa, devexo-marginata vel interdum anguste-alata. Semina plerumque discoidea 
vel late ellipsoidea et potius grandis (plerumque 4-7 x 4-6 mm). 

Typus. Beringarra Station, 8 km south-east of homestead, 190 km north-west of Cue on Cue-Beringarra 
Road, Western Australia, 24 October 2008, B.R. Maslin & J.E. Reid BRM 9754 {holo: PERTH 
07933398; iso: PERTH 08227314). 

Acacia aneura max. fuliginea Pedley, FI. Australia 11B: 489 (2001); Racosperma aneurum var. 
fuligineum (Pedley) Pedley, Austrobaileya 6: 450 (2003). Type citation: “2 km W of Mid Shiner Well, 
Milly Milly Stn, W.A., 25°48’S 116°5EE, 28 Apr. 1986, R.J. Cranfield 5383; holo: PERTH.” Type: 
2 km W of Mid Shiner Well, Milly Milly Stn, Western Australia, 28 April 1986, R.J. Cranfield 5383 
{holo: PERTH 00805580). 

Acacia aneura var. fuliginea , L.Pedley (ms) in B.R.Maslin (co-ordinator), WATTLE Acacias of 
Australia (2001), nom. inval. 

Acacia sp. Mulga dark shoots (B.R. Maslin & J.E. Reid BRM 9754): Australian Plant Census , http:// 
www.anbg.gov.au/chah/apc/index.html; Western Australian Herbarium, in FloraBase, http://florabase. 
dec.awa.gov.au [accessed June 2010], 
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Obconic, often shapely, single- or few-stemmed trees tall, sometimes with a pseudo-conifer 

(adolescent plants) or rarely a conifer growth form, stems to 20(-30) cm dbh, stems and major branches 
straight to slightly or obviously crooked, the upper branches obliquely ascending to erect (except some 
or all horizontal on pseudo-conifer and conifer plants); crowns normally ±rounded, sub-dense and light 
greyish green. Bark charcoal grey to blackish, longitudinally fissured on main stems and branches. 
Branchlets obscurely ribbed or ribless, the ribs not resinous or rarely covered with a thin veneer of 
translucent resin, sparsely appressed-hairy at extremities but soon glabrous; dark-coloured glandular 
hairlets present on young branchlets. New shoots not resinous, distinctively blackish to chocolate 
brown (often tinged purple) or rusty brown to dark red-brown when fresh; youngestphyllodes (except 
the mucro) normally completely covered by a dense layer of dark-coloured (often blackish) glandular 
hairlets that completely obscure the underlying nerves and white, appressed hairs (the hairlets impart 
a dull, finely granular appearance to the surface of the phyllodes; they become scattered as the shoot 
elongates but persist and are obvious on expanding phyllodes, young branchlets and often also the first 
mature phyllodes). Phyllodes 50-100(-l 20) mm long, 1—3(—5) mm wide, narrowly linear or sometimes 
narrowly elliptic, flat, sub-straight to shallowly incurved, shallowly recurved, sigmoid or wavy, not 
rigid, single or occasionally clustered in groups of 2 or 3 at each node, dull green to grey-green (often 
sub-glaucous when young), sometimes with a slight silvery sheen when fresh, appressed-hairy between 
the nerves but indumentum very obscure; parallel longitudinal nerves very fine, close together and of 
uniform prominence; margins not resinous or occasionally with a very narrow band of resin; apices 
normally acute, innocuous. Gland situated on adaxial margin of phyllodes normally 0-2(-5) mm 
above pulvinus, rarely to 8 mm, not prominent, sometimes (especially on narrowest phyllodes) the 
phyllode slightly swollen and/or slightly kinked at the gland. Inflorescences simple; peduncles (4- )5- 
12(—15) mm long, with sparse to dense, appressed, white hairs interspersed with reddish glandular 
hairlets when in flower, often sub-glabrous with scattered or no glandular hairlets when in fruit; spikes 
10-30 mm long when dry, golden to light golden. Bracteoles sub-peltate to spathulate, 0.5(—1) mm 
long, the claws short and expanded into thickened, indexed laminae, morphologically dissimilar to 
sepals. Flowers 5-merous; sepals free or shortly united at their base, X A- X h length of petals, oblong 
to narrowly oblong, not or scarcely expanded at their non-thickened apices; petals 1.3-1.5 mm long. 
Pods (10-)20-50(-65) mm long, (6—)8—13 mm wide including the wing, oblong to narrowly oblong, 
mostly shallowly to moderately constricted between the seeds, sometimes some deeply constricted or 
straight-edged, thinly coriaceous, flat, dull mid-brown or more commonly greyish brown, often with 
a purplish tinge when fresh, sparsely to ±densely and minutely appressed white-hairy, with reddish 
glandular hairlets often present (especially on stipe, at apex or on margins), not resinous, obscurely 
reticulate with at least some nerves trending longitudinally, shortly but distinctly stipitate; margins 
mostly bevel-edged but sometimes narrowly winged, the wing to 1 mm wide. Seeds longitudinal to 
oblique or transverse in the pods, 4-7(-8) mm long, (3-)4-6 mm wide, discoid to widely ellipsoid 
or sometimes obloid, distinctly flattened, dark brown, shiny; funicle and the small aril white or very 
pale yellow. (Figures 34-36) 

Characteristic features. Obconic, often shapely trees 3—8(—10) m tall, sometimes with a pseudo-conifer 
(adolescent plants) or rarely a conifer growth form. Branchlets obscurely ribbed or ribless, the ribs not 
resinous or rarely with a veneer of translucent resin. New shoots not resinous, blackish to chocolate 
or red-brown, the youngest phyllodes densely covered with glandular hairlets which often produce a 
finely granular appearance and which persist (but scattered) on expanding phyllodes, young branchlets 
and often the first mature phyllodes. Phyllodes rather long and narrow (mostly 50-100 x 1-3 mm), 
flat, sub-straight to shallowly curved, sigmoid or wavy, dull green to grey-green; resinous marginal 
nerve absent or almost so. Gland normally 0-2 mm above pulvinus. Pods mostly 8-13 mm wide and 
shallowly to moderately constricted between the seeds, commonly greyish brown with a purplish 
tinge, minutely appressed white-hairy, the margins bevel-edged or sometimes narrowly winged. Seeds 
normally discoid to widely ellipsoid and rather large (mostly 4-7 x 4-6 mm). 
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Figure 34. Acacia fuscaneura. A- mature plants showing obconic habit; B - pods with narrow, bevel-edged margins; 
C - new shoots not resinous and distinctively dark-coloured by conspicuous glandular hairlets; D - stand on small 
quartz plain; E - branchlet showing distinctively dark-coloured new shoots. Photographs by B.R. Maslin. 
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Figure 35. Acaciafuscaneura. A- phyllode variation from a range of specimens; B - penultimate branchlet ribless; 
C - phyllode showing basal gland (arrowed) and non-resinous margin (close-up showing end view of margin); 
D - new shoots dark-coloured and not resinous, first phyllodes covered with dense layer of glandular hairlets that 
persist on expanding phyllodes and young branchlets giving shoot a dull, finely granular appearance; E - pods, 
a) exterior with close-up showing bevel-edged margin, b) interior with seed and close-up showing suture line; F 
- seeds with small aril, a) typical large seed, b) seed narrower than normal. Scale bars shown on figure; vouchers 
are listed in Appendix 1. 
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Voucher: Genetic Voucher 
Dups. to 

PERTH 07933398 


Acacia fuscaj^Jujra Mas/m $ j.£. 
HOLOTYPE 

DETERMINAVIX?^^iiin & J.E. Reid 2$ / f./20/O 

Western Australian Herbarium (PERTH) 

Acacia s/5. MuUqa Ma- r K 5 hoo/g 
(&X Mas/in i J.EJ&ic/ 17*4) 

J £ *. , , 

DETERMINAVIT<LB. Maslin & J.E. Reid 11 2/2010 

Western Australian Herbarium (PERTH) 


WESTERN AUSTRALIAN HERBARIUM, PERTH 
Flora of Western Australia 

97S4) 1 SP ' MU ' Sa ^ Sh00tS ' B R ' M0SU " & lK Reid BRM 
Fabaceae 

Small tree 4-5 m tall, single stemmed, the stems slightly 
curved/contorted and to 12 cm dbh., dead lower lateral branches 
horizontal. New shoots blackish. Phyllodes dull green with s 
slight silvery sheen, some wavy. 

Shallow red-brown sand over hardpan. 

Frequency: localized stand, quite common. 

Loc.: Beringarra Station, 8 km due SE of homestead, 190 km 
NW of Cue on Cue- Beringarra Road WA 

Lat, 26°4'55.300"S Long, i 17"0'24.200'li GDA94 
Coll. B.R. Maslin & J.E. Reid BRM 9754 Date: 24/10/2008 


Figure 36. Holotype of Acacia fuscaneura (PERTH 07933398), scale = 5 cm. 
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Selected specimens seen. WESTERN AUSTRALIA: Lake Austin, 31 May 1966, B.M. Allender A7 
(PERTH); 5 km W of Erong Springs homestead, 25 Apr. 1986, RJ. Cranfield 5345 (PERTH, Z); 35 
miles [56.3 km] E of Meekatharra, 24 Jan. 1969, M. de Graaf K2 (PERTH: pods narrowly winged 
and gland clearly removed from pulvinus); Barlee Range Nature Reserve, southern boundary, 9.6 km 
SW of Mt Palgrave, 8.8 km ESE of Mt Maitland, 15.1 km SE of Mt Padbury, 5 Aug. 1993, S. van 
Leeuwen 1412 (PERTH); near Lennonville, c. 10 km N of Mt Magnet, 29 July 1974, B.R. Maslin 
3585 (PERTH); Balfour Downs Station, 14 Aug. 2006, B.R. Maslin 8873 (PERTH); 29.5 km N of 
Meekatharra on Great Northern Highway to Newman, 11 Sep. 2006, B.R. Maslin 9096 (K, PERTH); 
Paynes Find-Sandstone Road, 71.5 km S of Mt Magnet-Leinster road, 11 Nov. 2008, B.R. Maslin 
9921 (MEL, PERTH: pods atypically narrow); Milly Milly Station, 22 kmNE of Erong Springs-Milly 
Milly Road on road to Yunda Outstation, 4 Oct. 2007, B.R. Maslin, J. Miller & J.E. Reid BRM 9145 
(PERTH); 19.5 kmN of Lake Barlee turnoff 76.5 km E ofLeonora on road to Laverton, 27 Oct. 2007, 
B.R. Maslin, J. Miller & J.E. Reid BRM 9335G (CANB, PERTH); 10 km due ESE of Mt Magnet, 
Boogardie Station ‘Mullitor paddock’, 14 Oct. 1999, B.R. Maslin, J. Miller, L. Sweedman & B. Cole 
BRM 7897E (BRI, CANB, KPBG, PERTH); Beringarra Station, c. 12 km due S of Homestead, on 
Cue-Beringarra road, 24 Oct. 2008, B.R. Maslin & J.E. Reid BRM 9758 (PERTH); 140 km NW 
of Cue on Beringarra-Cue road, 23 Apr. 2009, B.R. Maslin & J.E. Reid 9980 (PERTH: coniferous 
growth form); on road to Wanna Station (abandoned), 10 km N of Cobra Station-Dairy Creek Station 
road, 26 Apr. 2009, B.R. Maslin & J.E. Reid BRM 10000 (AD, PERTH); Lake Ballard, c. 50 km W 
of Menzies, 30 Apr. 2009, B.R. Maslin & J.E. ftezf/BRM 10028 (PERTH); c. 1.5 km E of Ashburton 
Downs Station turn-off on Munjina-Nanutarra road (c. 80 km NW by road of Paraburdoo), 24 May 
2009, B.R. Maslin & J.E. Reid 10055 (PERTH: coniferous growth form); Woodleigh-Byro [stations] 
turn-off, North West Coastal Highway, 28 Nov. 1971, G. Phillips for A.M. Ashby AM A 4493 (AD, 
HO, MEL, PERTH). 

Distribution. Acacia fuscaneura is endemic to Western Australia where it extends from the Pilbara 
region south to Paynes Find and east to near Wiluna and Laverton. An outlier occurs in the Shark Bay 
district on Carbla Station (e.g. G. Phillips for A.M. Ashby AMA 4493). The species is not common 
in the Pilbara where it occurs in the vicinity of Paraburdoo with an outlier on Balfour Downs Station 
in the east of the region (i.e. B.R. Maslin 8873). It is recorded from the southern Pilbara, Gascoyne, 
Murchison, eastern Carnarvon and north eastern Yalgoo IBRA bioregions (Figure 37). 

Habitat. Acacia fuscaneura often grows in brown or red-brown sand, sandy loam, clay-loam (commonly 
over hardpan or clay at shallow depth) or clay on stony plains or in skeletal soil on low rocky hills of 
mixed geology (e.g. quartz, greenstone, conglomerate, banded ironstone or laterite). It is commonly 
associated with water courses and sometimes grows near salt lakes, but is rarely found on unconsolidated 
deep sand. Grows in open to dense Mulga and/or mixed Acacia shrubland. 

Flowering andfruitingperiod. Plants with an abundance of inflorescences at anthesis have been collected 
from about late March to early May and again in September; plants with sporadic inflorescences have 
been collected in April and July to October. Pods with mature seeds have been collected from early 
October to mid-November, however, not all plants collected during this period had pods. In September 
and October some plants had both pods and a few inflorescences at anthesis. Two unusual specimens are 
noted: G. Phillips for A.M. Ashby 4493 which was collected in either late November or mid-December 
is in full flower, and M. de Graaf YC1 which was collected in late January had a few mature seeds. 

Taxonomy. Acaciafuscaneura is a member of the Grey-green Alliance and judging from morphological 
criteria appears to be most closely related to A. pteraneura. The two species are sometimes sympatric 
and intergrades between them have been observed in a few populations (see under Variation below). 
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Figure 37. Distribution of Acacia fuscaneura (Q) based on specimens examined at 
the Western Australian Flerbarium (PERTH). Boundaries and name abbreviations 
for IBRA bioregions (Department of Environment, Water, Heritage and the Arts 
2008) are shown in grey. 


While it could be argued that A. fuscaneura and A. pteraneura should be treated as infraspecific 
taxa of the one species, such an action would result in a perplexingly variable species. We therefore 
consider it more appropriate, and not at variance with the rank ascribed elsewhere in this work, to 
treat them as distinct species, albeit narrowly circumscribed. Acacia fuscaneura is also closely related 
to the widespread A. aneura and it is sometimes difficult to distinguish the two. Differences between 
A. fuscaneura and its two close relatives are discussed under Affinities below. 

Chloroplast DNA analyses (Miller et al., unpublished data) show A. fuscaneura and A. macraneura 
(Green Alliance) as unresolved on a clade which is sister to a clade containing A. aptaneura but well- 
separated from the clade containing A. aneura and A. pteraneura. Morphologically A. fuscaneura and 
A. macraneura are very dissimilar but in view of the genetic data their relationship warrants further 
investigation. As discussed below A. fuscaneura often has bevel-edged pods which Maslin et al. 
(2012) speculated may be indicative of hybridity between a rimmed and winged species. It is therefore 
possible that A. fuscaneura is of hybrid origin, perhaps involving A. macraneura (pods rimmed) and 
a winged species of the Grey-green Alliance. In addition to its pods A. fuscaneura is characterised 
by correlated morphological attributes, most notably its dark-coloured, non-resinous new shoots and 
rather large seeds, and is therefore considered worthy of recognition as a distinct species. 
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The specimens A. W. Humphries M31 and M. Kerkhoffs.n. that Pedley (2001) cited under A. aneura var. 
fuliginea are hybrids involving A. craspedocarpa, while the specimen./. W. Green 1625 that was also 
cited under var. fuliginea is a member of the Mulga group but we cannot name it with confidence. 

Morphology. Juvenile plants of this species sometimes have some phyllodes arranged in clusters of 
two or three; these clusters are absent or very infrequent on adult plants. Plants possessing a conifer 
(all lateral branches horizontal) or pseudo-conifer (lower lateral branches horizontal) growth form 
sometimes occur in A. fuscaneura, these individual normally also have some clustered phyllodes. 

The young new shoots of A. fuscaneura are characteristically dark-coloured (often blackish) due to 
a very dense layer of glandular hairlets that tend to persist (but are less dense) so that the expanding 
shoots have the appearance of being covered by a sooty substance. Because the young new shoots are 
not obviously resinous their lustre is dull and the glandular hairlets are easily scraped away (using a 
hard-pointed instrument such as a scalpel or forceps) to expose the underlying indumentum of white 
appressed hairs (or occasionally a layer of shiny resin). These new shoot characteristics can be useful 
in helping to distinguish A. fuscaneura from its two closest relatives, A. aneura and A. pteraneura. In 
these latter two species the youngest phyllodes on the new shoots are slightly to obviously shiny with 
their glandular hairlets embedded in a resin matrix which is not easily scraped away; also, in these 
two species the sooty nature of the expanding new shoots is normally not as well developed as it is 
in A. fuscaneura. Admittedly these are qualitative, subtle characters (and not present all year round) 
and it may take a little patience and experience to accurately assess them. Also, as discussed under 
Affinities below, there are some specimens that appear to be intermediate between A. fuscaneura and 
its relatives, and these specimens often also have new shoot characters that are intermediate between 
the new shoot types discussed above. 

Variation. The pods of A. fuscaneura can be either bevel-edged or winged. Although a bevel-edge 
and a marginal wing look different, Rutishauser et al. (2010) interpret these marginal structures as 
homologous, with the bevel-edge being a highly reduced wing. In A. fuscaneura specimens with 
winged pods appear to be less common than those with bevel-edged pods. Individuals with winged 
pods have phyllodes about 1 mm wide, which is at the lower end of the width range for the species, 
and glands that are often further removed from the pulvinus (mostly to 5 mm, rarely to 8 mm) than on 
individuals with bevel-edged pods. When phyllodes are very narrow ( c . 1 mm wide) care is needed 
not to confuse these winged-pod morphotypes of A. fuscaneura with A. pteraneura (see discussion 
under Affinities below). 

The seeds of A. fuscaneura are normally 4-6 mm wide but on some specimens (especially in the 
Yalgoo - Mt Magnet area) they are sometimes slightly narrower (to 3 mm wide) and as such are the 
same width as the broadest seeds of A. aneura (the pods on these specimens are within the normal 
width range fox A. fuscaneura). 

Affinities. Notwithstanding the genetic data noted above A. fuscaneura appears to be most closely related 
to A. aneura and A. pteraneura , and more study is needed to better characterise and distinguish these 
species. Nevertheless, A. pteraneura is distinguished from both A. fuscaneura and A. aneura by its 
terete or sub-terete phyllodes (flat in the other two species). Acacia pteraneura is further distinguished 
from A. fuscaneura by its more resinous new shoots (see Morphology above), its gland often further 
removed from the pulvinus, its normally narrower seeds and by its pods, which are always winged 
(never bevel-edged) with normally wider wings, never tinged purple and are not or scarcely constricted 
between the seeds. These two species have been recorded as sympatric or parapatric in a number of 
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places (e.g. Warriedar, Milly Milly, Landor and Sherwood stations in the mid-west) but presumed 
intermediates between them seem to be uncommon. 

Notwithstanding the above-mentioned differences between A. fuscaneura and A pteraneura there are 
some specimens that cannot be satisfactorily accommodated in either species. These specimens have 
been labelled ‘A fuscaneura-pteraneura group’ at PERTH and are here considered to be intergrades 
between the two species. All presumed intergrade specimens have very narrow phyllodes (c. 1 mm 
wide) and possess unusual combinations of phyllode T.S., new shoot resinosity and pod characters. 
The most common of these suspect intermediates have both flat and terete phyllodes on the same 
plant (e.g. B.R. Maslin 9047 from 55 km NW of Meekatharra), thus combining the attributes of both 
species. Other unusual combinations of characters include terete phyllodes with bevel-edged pods 
(e.g. B.R. Maslin 8994 from 9 km N of Leonora), and flat phyllodes with resinous new shoots and 
with either winged pods (e.g. B.R. Maslin & J.E. Ttezf/BRM 9964B from 15 km N of Paynes Find) or 
bevel-edged pods (e.g. B.R. Maslin & J.E. ReidBBM 9790Afrom 23.5 km W of Mt Magnet). Plants 
possessing these unusual combinations of characters have been recorded as growing with either A. 
fuscaneura or A. pteraneura , rarely with both species, or sometimes neither. Further detailed study 
(especially genetic) is needed to determine the taxonomic status of these presumed intergrades but it 
is suspected that some at least may represent hybrids between A. fuscaneura and A. pteraneura. 

The most notable differences between A. fuscaneura and A. aneura are found in their pods and new 
shoots. In A. aneura the pods are more thinly textured (±chartaceous), glabrous to sparsely hairy, mostly 
straight-edged and often with resinous margins. There is also a slight colour difference with the pods 
of A. aneura paler-coloured and lacking the purplish tinge which commonly occurs in A. fuscaneura. 
The new shoots of A. aneura are more resinous than those of A. fuscaneura , as discussed under 
Morphology above. Other characters useful in recognising A. aneura include its normally smaller 
seeds, slightly longer bracteoles and sepals, and non-wavy phyllodes. 

Although the dark-coloured new shoots of A. fuscaneura are often similar to those of A. craspedocarpa 
the two species do not appear to be particularly closely related. Acacia craspedocarpa is readily 
recognised by its smaller, differently shaped and reticulately-nerved phyllodes and pale-coloured, 
thick-textured pods that possess a prominent marginal wing. 

Hybridity. From morphological criteria and field observations it appears that A. fuscaneura may 
sometimes hybridise with A. pteraneura (see discussion under Affinities above) and occasionally with 
A. ramulosa, e.g. on Milly Milly Station in the Murchison district (e.g. B.R. Maslin et ah BRM 9153; 
A. ramulosavat. linophylla-B.R. Maslin etal. BRM 9148 was sympatric with this putative hybrid, and 
A. fuscaneura grew nearby - see BRM 9145 below). Co-occurring with BRM 9153 was a seemingly 
rare putative hybrid involving A. fuscaneura and A. incurvaneura (see B.R. Maslin etal. BRM 9149); 
although neither putative parent was collected in this population both occurred nearby (B.R. Maslin 
etal. BRM 9145 - A. fuscaneura, and B.R. Maslin etal. BRM 9146 - A. incurvaneura). 

Conservation status. Not considered rare or endangered. 

Common name. Sooty Mulga. 

Etymology. The species name is derived from the Latin fuscus- (brown, dark; with reference to the 
characteristically dark brown to black indumentum on the new shoots), with ‘aneura’ as the stem of 
the epithet. 
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Acacia incurvaneura Maslin & J.E.Reid, sp. nov. 

Frutices multicaules, rotundati vel obconici 2.5-5 m alti, in statu maturitas arbores ad 6(-8) m altae, 
coronae ±densae, pallido-griseae ad griseo-virides vel caeruleo-griseae saepe nitore leviter argentei. 
Ramidi resino-costati, resino plerumque opaco et aliquantum crasso. Surculi novi plerumque resinosi. 
Phyllodia teretia vel plana et anguste linearia, plerumque 40-80 x 1-2.5 mm et leviter incurvata. 
Legumina oblonga ad fusiformia, plerumque 5-8 mm lata, ala marginali 0.5-1 mm lata. 

Typus: Paynes Find-Sandstone Road, 34 km east of Great Northern Highway, Western Australia, 11 
November 2008, B.R. Maslin 9915 {holo: PERTH 07955278; iso. K). 

Acacia aneura var. microcarpa Pedley, FI. Australia 11B: 489 (2001); Racosperma aneurum var. 
microcarpum (Pedley) Pedley, Austrobaileya 6: 450 (2003). Type citation : ‘16 miles [26 km] SW of 
Nannine, Eremean Province, W.A., 8 Sept. 1957, N.H. Speck 726; holo. PERTH; iso: AD, CANB.’ 
Type: 16 miles [26 km] SW of Nannine, Eremean Province, Western Australia, 8 September 1957, 
N.H. Speck 726 {holo: PERTH 00490873, ex CANB; iso: AD, CANB n.v.). 

Acacia aneura var. microcarpa , L.Pedley (ms) in B.R.Maslin (co-ordinator), WATTLE Acacias of 
Australia (2001), nom. inval. 

Rounded or obconic, multi-stemmed shrubs 2.5-5 m tall and 3-6 m wide, maturing to single-or few 
stemmed trees to 6(-8) m tall, stems and major branches ±straight to somewhat crooked, the upper 
branches obliquely spreading to erect (the lowermost branches rarely wide-spreading); crowns dense 
to sub-dense, pale grey to grey-green or bluish grey (occasionally tinged brown) and often with a 
slight silvery sheen. Bark grey or sometimes brown, longitudinally fissured on main stems, smooth 
on upper branches. Branchlet ribs on upper branchlets covered with a ±thick overburden of opaque, 
yellowish resin (occasionally interspersed with small patches of reddish translucent resin), the resin 
often with a surface bloom and becoming segmented on mature branchlets where it commonly forms 
whitish beaded lines visible to the unaided eye, minutely and obscurely sericeous between ribs at 
extremities but glabrous with age. New shoots resinous, pale brown to dark brown or grey-brown and 
sometimes with a purple tinge when fresh; youngestphyllodes covered by a layer of opaque resin or 
sometimes a dense layer of red-brown, glandular hairlets that obscure (or almost obscure) the underlying 
indumentum and nerves, the hairlets often sparser as the shoot expands; expanding phyllodes striate 
with white appressed hairs between the resinous longitudinal nerves. Phyllodes (30-)40-80(-90) mm 
long, (0.8-)l-2.5(-3) mm wide, terete to flat, narrowly linear, shallowly or occasionally moderately 
incurved, sometimes interspersed with a few that are straight, shallowly sigmoid or wavy, ascending to 
erect, not rigid, commonly grey-green to greyish or sub-glaucous, sometimes glaucous or (especially 
when young) green, often with a slight sheen and/or lightly pruinose; parallel longitudinal nerves 
numerous, close together and indistinct, resinous; margins normally resinous but not especially 
prominent; apices normally uncinate to sub-uncinate or curved, sometimes straight and eccentrically 
mucronulate, innocuous. Gland situated on adaxial surface or edge of phyllode at distal end of 
pulvinus, obscure. Inflorescences simple; peduncles 3-6 mm long, with sparse, appressed, white hairs 
and often also red-brown, glandular hairlets when in flower, glabrous in fruit; spikes (10-) 15-20 mm 
long when dry, light golden. Bracteoles spathulate to sub-peltate, c. 0.5 mm long, the claws oblong 
to narrowly oblong and glabrous, the laminae inflexed and slightly thickened, dissimilar to sepals. 
Flowers 5-merous; sepals free, c. 14 length of petals, oblong but the glabrous claws sometimes slightly 
expanded at their non-thickened, sparsely ciliolate apices; petals 1-1.3 mm long. Pods 1CM10 mm 
long, (4-)5-8(-10) mm wide including the wing, oblong to narrowly oblong or fusiform, chartaceous, 
straight, flat, glabrous or (when young) microscopically appressed-hairy, dull mid-brown to dark 
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brown and often with a greyish tinge, often resinous or scurfy, ±longitudinally reticulate, obtuse or 
acute, stipitate; marginal wings 0.5-1 mm wide, often scarcely visible on outer surface of pod valve. 
Seeds oblique in the pods, 3.5-4 mm long, 2-2.5 mm wide, obloid to slightly ellipsoid, dark brown, 
flat, shiny; aril small and white. (Figures 38-40) 

Characteristic features. Rounded or obconic, multi-stemmed shrubs 2.5-5 m tall and about the same 
across, maturing to single-or few stemmed trees to 6(-8) m tall; crowns dense to sub-dense and pale 
grey to grey-green or bluish grey often with a slight silvery sheen. Branchlets resin-ribbed, the resin 
normally opaque, rather thick and persistent on mature branchlets as whitish beaded lines. New shoots 
normally resinous, the opaque resin obscuring the underlying nerves on youngest phyllodes. Phyllodes 
terete to flat, narrowly linear, normally 40-80 x 1-2.5 mm, all or mostly shallowly incurved, commonly 
grey-green to greyish or sub-glaucous. Pods oblong to fusiform, mostly 5-8 mm wide, brown but 
often tinged greyish, ±longitudinally reticulate; marginal wing 0.5-1 mm wide. 

Selected specimens seen. WESTERN AUSTRALIA: Great Victoria Desert, 220 km W of Western 
Australia border, 14 Aug. 1995, H. Hewitson 869 (PERTH ex AD); 40 km W of Windy Corner, Gibson 
Desert, 17 July 2001, P.K. Latz 17868 (PERTH ex NT); 41.8 km S of Mt Magnet towards Paynes Find, 
29 July 1974, B.R. Maslin 3573 (PERTH); Great Victoria Desert, near SE end of Lake Rason, SE of 
Laverton, 13 Sep. 1984, B.R. Maslin 5728 (PERTH); Hamersley Range, c. 59 km W of Newman on 
road to Port Hedland, 12 July 2000, B.R. Maslin 8029 (BRI, CANB, PERTH); Milly Milly Station, 22 
km NE of Erong Springs-Milly Milly Road on road to Yunda Outstation, 4 Oct. 2007, B.R. Maslin, J. 
Miller & J.E. Reid BRM 9146 (PERTH); 3.3 km S ofWiluna (at intersection of Goldfields Highway 
and Watton Street) on highway to Leinster, 20 Oct. 2007, B.R. Maslin, J. Miller & J.E. Reid BRM 9286 
(PERTH); Weld Range, 66.5 km NW of Cue on Beringarra-Cue Road, 14 Oct. 2008, B.R. Maslin & 
J.E. ReidBRM 9646 (K, PERTH); 5.5 km N of Menzies on Goldfields Highway to Leonora, 20 Oct. 
2008, B.R. Maslin & J.E. Reid BRM 9716 (AD, PERTH); 28 km S of Mt Magnet on Great Northern 
Highway to Wubin, 26 Oct. 2008, B.R. Maslin & J.E. Reid BRM 9785 (NSW, PERTH); S side of 
road, 31.7 km W of Newman turnoff on Great Northern Highway, 28 Oct. 2009, J.E. Reid JER 19 
(PERTH). NORTHERN TERRITORY: 37 km SSW of Mt Olga on track to Foster Cliff, 7 Sep. 2009, 
D.E. Albrecht & P.K. Latz 13151 (PERTH ex NT: phyllodes at lower end of length range); 47 km E 
of Curtin Springs Roadhouse on road to Stuart Highway, 14 Oct. 2000, B.R. Maslin 8123 (CANB, 
PERTH ex NT: phyllodes at lower end of length range). SOUTH AUSTRALIA: Wirrealpa, Black Oak 
Range in the Northern Flinders Range, 18 Oct. 1946, H.M. Cooper s.n. (AD 966030527: possibly A. 
incurvaneura but the (immature) pods are atypically long). 

Distribution. Acacia incurvaneura is widespread in Western Australia and ranges to north-west South 
Australia (Pedley 2001, as A. aneura var. microcarpa ) and the south-west of the Northern Territory 
where it is seemingly uncommon. In Western Australia it extends eastwards from the longitude of 
Yalgoo ( c. 117°E) and from Tom Price (latitude c. 23°S) south to the latitude of Kalgoorlie ( c. 31°S). 
It is most common in the Murchison, southern Yalgoo, eastern Gascoyne and southern Pilbara IBRA 
bioregions but is seemingly less common in the eastern parts of the state (i.e. Gibson Desert, Great 
Victoria Desert, Central Ranges and southern boundary of the Great Sandy Desert bioregions). The 
paucity of collections in the eastern parts of the State probably reflects, at least in part, the relative 
dearth of collecting activity in these areas. In the Pilbara most populations of this species occur in 
the vicinity of West Angelas in the central part of the Hamersley Range, but it is also recorded from 
near Paraburdoo (Maslin et al. 2010). Acacia incurvaneura is often common in places and is often 
sympatric with A. caesaneura (Figure 41). 

Habitat. Acacia incurvaneura has been recorded from a wide range of habitats. It commonly grows 
on plains or in gently undulating country in red-brown sandy loam, often over hardpan at a relatively 
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Figure 38. Acacia incurvaneura. A - stand showing mature tree with obconic habit (foreground centre) and adolescent 
shrub with rounded habit (foreground right); B - new shoot resinous and dark brown; C - branchlet showing phyllodes 
and inflorescence spikes; D - branchlet showing phyllodes; E - mature pods with obscure, narrow marginal wings. 
Photographs by B.R. Maslin. 
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Figure 39. Acacia incurvaneura. A - phyllode variation from a range of specimens; B - phyllode apices, a) 
uncinate, b) curved, c) eccentrically mucronulate; C -branchlets with opaque resin ribs, a) penultimate branchlet 
with thick overburden of resin, b) penultimate branchlet with thick, transversely fractured, mealy resin, c) mature 
branchlet showing segmented resin forming beaded lines; D - new shoots resinous, first phyllodes with glandular 
hairlets in the opaque resin, expanding phyllodes striate; E - pods, a, b) pods slightly wider than normal, the 
marginal wings obscure, c, f) exteriors with marginal wing scarcely apparent, d) exterior with close-up showing 
obscure marginal wing, e) interior with seeds and close-up showing marginal wing more apparent; F - seed 
with small aril. Scale bars shown on figure; vouchers are listed in Appendix 1. 
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Acacia ihciA^/anu^ra Maciwf Je.iuid 
HOlOTYPE 

/f2— y.£.e. 

D ETERMIN AV1T: gMadm & J.E. Reid 2S / S /20 J 0 

Western Australian Herbarium (PERTH) 


WESTERN AUSTRALIAN HERBARIUM, PERTH 
Flora of Western Australia 


Acacia aneura var, microcarpa Pedley 
Mimosaceae 

Phyllodes erect, grey-green to sub-glaucous, more or less 
uncinate. Flowers sporadic, golden. 

Reddish brown sand (presumably over a hardpan). Growing 
with BRM 9914 and 9916. 


Frequency: common locally. 

Loc.: Paynes Find - Sandstone Road, 34 km E of Great 
Northern Highway WA 

Lat. 29°13'20.000"S Long. 1I8°2'5.700"E GDA94 
Coll. B.R. Maslin 9915 Date: 11/11/2008 


Voucher: Genetic Voucher 

Dups. to 

PERTH 07955278 


Figure 40. Holotype of Acacia incurvaneura (PERTH 07955278), scale = 5 cm. 
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Figure 41. Distribution of Acacia incurvaneura (•) based on specimens examined 
at the Western Australian Herbarium (PERTH). Boundaries and name abbreviations 
for IBRA bioregions (Department of Environment, Water, Heritage and the Arts 
2008) are shown in grey. 


shallow depth. It has also been recorded from a variety of other soil types ranging in texture from 
sand to clay and sometimes with gravelly or stony rubble (often quartz or banded ironstone) on the 
surface. The species also often grows in skeletal soil on breakaways or low rocky hills of mixed 
geology (e.g. quartz, banded ironstone, weathered haematite, basalt, laterite) and on alluvial plains or 
along diffuse water courses. It is occasionally recorded from granite outcrops and at Queen Victoria 
Springs it is reported to grow in sand over sandstone. Acacia incurvaneura grows in mixed Acacia 
shrubland or woodland communities, often in association with other members of the Blue Alliance 
(especially A. caesaneura). The ground cover is often Spinifex ( Triodia spp.) or sometimes Bunch 
Grass ( Aristida contorta). 

Flowering andfruiting period. Plants with inflorescences at anthesis have been collected in late March 
and April and again in mid-August. However, plants with sporadic inflorescences have also been 
collected in July and September to November, with some plants in October and November possessing 
both inflorescences at anthesis and mature pods. Pods with mature seeds have been collected from early 
October to mid-November, or occasionally late September. The quantity of pods produced is variable, 
even within the one population where some plants may have large pod crops while adjacent plants may 
have few or no pods at all. The phenology of this species is very similar to that of A. caesaneura. 
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Taxonomy. Acacia incurvaneura is a member of the Blue Alliance and is distinguished from the other 
members of this group by its very narrow, linear, mostly incurved phyllodes. 

The specimens A.S. George 8191 and K.F. Kenneally 52A, which were cited by Pedley (2001) under 
A. aneura var. microcarpa are referable to A. pteraneura , the first being the narrow-pod variant of 
that species. 

Variation. The phyllodes of A. incurvaneura vary from terete to flat and both types can co-occur in 
the one population (e.g. B.R. Maslin et al. BRM 9286 - flat and BRM 9287 - terete; J.E. Reid JER 
19 - flat and 19A - terete). 

Normally the phyllodes of A. incurvaneura are 50-80(-90) mm long but there are a few specimens 
scattered throughout the range of the species with shorter than normal phyllodes (30-50 mm long) 
which may be either terete or flat. These morphotypes have been recorded as co-occurring with 
normal (longer) phyllode morphotypes, for example, at Lorna Glen Conservation Park, about 150 km 
north-east of Wiluna, B.R. Maslin et al. BRM 9304 (long phyllodes) was sympatric with B.R. Maslin 
et al. BRM 9304B (short phyllodes). However, it is not known if short-phyllode morphotypes of A. 
incurvaneura always occur sympatrically with the normal morphotypes. They sometimes resemble 
the putative A. ? incurvaneura x mulganeura hybrid that is noted below. 

Pods of A. incurvaneura are normally 5-7(-8) mm wide but a few specimens scattered throughout 
the geographic range have pods to 10 mm wide (e.g. B.R. Maslin et al. BRM 9269, c. 225 km N of 
Meekatharra; B.R. Maslin et al. BRM 9333, c. 61 km E of Leonora). 

Affinities. Acacia incurvaneura appears to be related to both A. caesaneura and A. mulganeura with 
which it commonly sympatric and sometimes hybridises (see Hybridity below). Also, judging from new 
shoot characteristics it is not far from A. minyura. As already noted, A. incurvaneura is distinguished 
from these Blue Alliance relatives by its combination of resinous new shoots and narrow, linear, 
mostly incurved phyllodes. 

Hybridity. It appears that A. incurvaneura hybridises (or intergrades) with both A. mulganeura and 
A. caesaneura with which it is sometimes sympatric (both putative parents are members of the Blue 
Alliance). The putative hybrids/intergrades form a complex array of morphotypes within populations 
(see Figure 5) and further detailed field, morphological and genetic studies are needed to resolve 
these patterns of variation. Nevertheless, much of the variation is encompassed by the following two 
entities. 

Acacia ? incurvaneura x mulganeura. This entity has the general facies of a short, broad phyllode 
form of A. incurvaneura except that the phyllodes are narrowly elliptic (linear in A. incurvaneura) and 
the sepals are very short (like A. mulganeura). Its salient features are as follows: Youngest phyllodes 
on new shoots resinous. Phyllodes narrowly elliptic or rarely linear-elliptic, mostly 30-50 mm long 
and 3-4 mm wide with 1: w — 10-22 (A. incurvaneura mostly 40-80 x 1-2.5 mm with 1: w = 20-80, 
A. mulganeura mostly 20-50 x 5-10 mm with 1: w = 3-7). Sepals less than half the length of the petals. 
Pods 5-10 mm wide. This entity is scattered throughout the Murchison and southern Yalgoo IBRA 
bioregions and extends to the Gibson Desert bioregion; in some, but not all, populations where it has 
been collected this entity co-occurred with both putative parents (e.g. N of Wiluna: B.R. Maslin et al. 
BRM 9294 - putative hybrid, B.R. Maslin et al. BRM 9292, 9293 -A. incurvaneura , B.R. Maslin et 
al. BRM 9295 -A. mulganeura). 
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Acacia ? caesaneura x incurvaneura. This entity basically has the phyllodes of A. incurvaneura and 
new shoots and branchlet resin of A. caesaneura (narrow-phyllode variant). However, judging from 
morphological criteria alone it is not certain that all specimens referred to this entity have been correctly 
assigned. Its salient features are as follows: Ribs at branchlet extremities overtopped by a poorly 
developed, thin or moderately thick layer of opaque, yellowish resin. Youngest phyllodes on new shoots 
not or scarcely resinous, finely striate with reddish longitudinal nerves or nerves completely obscured 
by a dense layer of reddish glandular hairlets or occasionally appressed white hairs. Phyllodes normally 
linear and 50-100 x 1-3 mm with 1: w = 20-50, mostly straight to shallowly incurved but sometimes 
shallowly wavy; marginal nerve resinous but not prominent. Pods 7-13 mm wide including wings 
1-2 mm wide. This entity is found mostly in the Murchison IBRA bioregion where it has a scattered 
distribution; in some, but not all, populations where it has been collected this entity co-occurred with 
both putative parents (e.g. between Sandstone and Mt Magnet: B.R. Maslin & J.E. Reid BRM 9654, 
9655 - possible hybrid, B.R. Maslin & J.E. Jtezf/BRM 9652, 9656 —A. caesaneura (narrow-phyllode 
variant), B.R. Maslin & J.E. Reid BRM 9659, 9660 -A. incurvaneura). 

Acacia incurvaneura appears also to occasionally hybridise with members of the Grey-green Alliance, 
namely, A. ayersiana, A. fuscaneura and A. pteraneura, and rarely with A. aptaneura in the Green 
Alliance (see these species for discussion). 

In addition to the above there are some specimens at PERTH that we suspect may be hybrids involving 
A. incurvaneura , but we cannot guess what the other parent might be. This material is labelled 
‘A. incurvaneura (hybrid)’. 

Conservation status. Not considered rare or endangered. 

Common name. Narrow-leaf Mulga. 

Etymology. Derived from the Latin incurvus (incurved, in allusion to the shallowly incurved phyllodes 
that are normal for this species), with ‘aneura’ as the stem of the epithet. 


Acacia macraneura Maslin & J.E.Reid, sp. nov. 

Frutices patentes plerumque 2-5 m alti, interdum arbores obconicae ad 4-6(-7) m altae. Ramuli ad 
extremitates obscure costati; costae plerumque tegmene tenui vel crasso resinae translucenti. Surculi 
novi resinosi. Phyllodia teretia vel interdum sub-teretia, 40-70(-90) mm longa, leviter ad valde 
incurvata vel sigmoidea ad sinuata, viridia ad caeruleo griseo-viridia. Gians 0-3 mm supra pulvinum; 
phyllodium ad glandem sursum curvatum vel convolutum. Legumina magna (plerumque 20-70 x 
12-22 mm), glabra, resinosa; margines nervis crassis resinosis ornati. Semina magna (plerumque 
7-9.5 x 5-7 mm). 

Typus\ 48 km south of Kumarina Roadhouse on Great Northern Highway to Meekatharra, 
Western Australia, 18 October 2007, B.R. Maslin, J. Miller & J.E. Reid BRM 9274 (holo: PERTH 
07796323). 

Acacia aneura var. macrocarpa Randell, J. Adelaide Bot. Gard. 14(2): 121 (1992); Racosperma 
aneurum var. macrocarpum (Randell) Pedley, Austrobaileya 6: 450 (2003). Type citation, ‘upper 
Rudall R. area, W.A., B.R. Maslin 2084 , 3.ix.l971 (PERTH - leafy specimens with attached pods).’ 
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Type . Upper Rudall River area, Western Australia, 3 September 1971, B.R. Maslin 2084 (holo: PERTH 
00615838; iso: BRI, CANB, K, MEL, NSW). 

Spreading, sometimes sprawling, rounded or occasionally obconic, multi-stemmed shrubs commonly 
2-5 m tall and about the same across, occasionally obconic trees to 4-6(-7) m tall, the stems and major 
branches often somewhat crooked but occasionally (especially on arborescent plants) straight. Bark 
grey, finely fissured at base of main stems otherwise smooth. Branchlets terete, minutely appressed- 
hairy (hairs very difficult to see without magnification) between the obscure ribs at extremities, the 
ribs yellow and often covered with a thin to moderately thick overburden of translucent resin. New 
shoots resinous but resin sometimes not obvious, light to dark brown at initiation when fresh but 
becoming yellowish (often tinged brown) or light green as the shoot expands, red-brown glandular 
hairlets normally scattered and not conspicuous. Phyllodes 40-70(-90) mm long, 0.8-1.1 mm wide, 
terete or sometimes sub-terete, rarely interspersed with a few flat ones, shallowly to strongly incurved 
(rarely recurved) or sigmoid to sinuous, sometimes interspersed with a few straight ones, resinous, 
often with a slight, sweet fragrance when crushed, green to grey-green with bluish tinge, obscurely 
appressed-hairy between the nerves, glabrous with age; parallel longitudinal nerves numerous, obscure 
and close together; apices acute, mucronulate, innocuous; pulvinus 1.5-3 mm long, ±smooth, light 
orange. Gland situated on adaxial surface of phyllode 0-3 mm above the pulvinus, the phyllodes 
normally slightly to rather prominently swollen, curved upwards and/or slightly or ±obviously kinked 
at the gland. Inflorescences simple; peduncles 5-15 mm long, glabrous or with sparse, appressed, 
white hairs commonly interspersed with some pale brown glandular hairlets, slightly resinous or 
scurfy; spikes 10-20 mm long when dry. Bracteoles sub-peltate to linear-spathulate, c. 0.5 mm long, 
the claws glabrous, the laminae widely ovate and slightly thickened. Flowers (few seen) 5-merous; 
sepals free or shortly united at base, half to two-thirds length of petals, the claws linear to narrowly 
oblong, expanded at apex into non-thickened, sparsely ciliolate laminae; petals 1.3-1.5 mm long. 
Pods (15-)20-70(-100) mm long, 12-22 mm wide, oblong to narrowly oblong, slightly to obviously 
rounded over the seeds and not or scarcely constricted between them (constrictions occasionally deep), 
thinly coriaceous, flat or undulate, normally yellow to light brown (rarely tinged orange), glabrous 
or rarely sparsely appressed-hairy, with a thin layer of transparent resin, slightly shiny at least when 
young, obscurely transversely reticulate, stipitate (stipe 3-5(-8) mm long); margins rimmed by a thick, 
resinous nerve often most pronounced when pods are young. Seeds transverse in the pods, 7-9.5 mm 
long, 5-7(-8) mm wide, obloid to ellipsoid or sometimes discoid, compressed, dark brown, slightly 
shiny; funicle linear, expanded into a small terminal aril. (Figures 42-44) 

Characteristicfeatures. Spreading shrubs commonly 2-5 m tall and about the same across, sometimes 
obconic trees to 4-6(-7) m tall. Branchlets obscurely ribbed at extremities, the ribs often with a thin 
or ±thick overburden of translucent resin. New shoots resinous, becoming yellowish (often tinged 
brown) or light green as the shoot expands. Phyllodes terete or sometimes sub-terete, 40-70(-90) mm 
long, shallowly to strongly incurved or sigmoid to sinuous, often with a slight, sweet fragrance when 
crushed, green to grey-green with bluish tinge. Gland 0-3 mm above the pulvinus, the phyllode curved 
upwards and/or ±kinked at the gland. Pods large (mostly 20-70 x 12-22 mm), normally yellow to 
light brown and glabrous, resinous; margins rimmed by a thick, resinous nerve. Seeds large (mostly 
7-9.5 x 5-7 mm). 

Selected specimens seen. WE STERN AUSTRALIA: upper Rudall River area, 9 Sep. 1971, B.R. Maslin 
2216 (BRI, CANB, K, PERTH); 9 km due SE of Mt Magnet on Boogardie Station (‘Mulletah’ block), 
2 June 1994, B.R. Maslin 7332 (BRI, PERTH); 109 km NW of Meekatharra on road to Gascoyne 
Junction, 10 Sep. 2006, B.R. Maslin 9059 (NSW, PERTH); 54 km N of Gascoyne Junction on road 
to Eudamullah Station, 6 Oct. 2007, B.R. Maslin, J. Miller & J.E. Reid BRM 9175 (AD, PERTH); 


B.R. Maslin & J.E. Reid, A taxonomic revision of Mulga 


223 



Figure 42. Acacia macraneura. A - plant showing typical spreading habit; B - new shoot resinous and light brown (very 
few glandular hairlets); C - plant showing less common arborescent habit; D - large pod with thickened marginal rim. 
Photographs by B.R. Maslin. 
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Figure 43. Acacia macraneura. A - phyllode variation from a range of specimens; B - branchlets, a) penultimate 
branchlet with minimal translucent resin on ribs (most obvious below insertion of phyllode), b) mature branchlet 
ribless; C - phyllode glands (arrowed), a) lamina swollen and kinked at gland, b) lamina swollen but scarcely kinked 
at gland, c) lamina swollen and not kinked at gland, d) lamina slightly swollen and not kinked at gland; D - new 
shoots, a, c) resinous, b) resin dissolved to show scattered glandular hairlets; E - close-up of immature pod showing 
thick, resinous marginal rim; F - pods (large), a) undulate, b) interior with seeds and close-up showing suture line, c) 
exterior with close-up showing thick, resinous marginal rim, d) exterior showing obscure reticulum; G - seed with 
small aril. Scale bars shown on figure; vouchers are listed in Appendix 1. 
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HOLOTYPZ f\ , 

DETERMINAVIT: B. Maslin & J.E. Reid l2lS/lOIO 
Western Australian Herbarium (PERTH) 


Acacia aneura var. macrocarpa Randell 


Rounded, multi—stemmed shrub 4—5 m tall. Phyllodes wavy, 
dull green except sub-glaucous at ends of branches. Pods light 
brown, yellow-green prior to maturity. 

Floodplain. In dense Acacia dominated shrubland. 


Lat 25°3'38.500"S Long. 119°23'27.600"E GDA94 


Figure 44. Holotype of Acacia macraneura (PERTH 07796323), scale = 5 cm. 
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72.5 km N of Dairy Creek Homestead on road to Cobra Station (E of Carnarvon), 9 Oct. 2008, B.R. 
Maslin & J.E. Reid BRM 9594 (NY, PERTH); E side of track, c. 19 km along main access track to 
Giles Point, c. 60 km due WNW of Newman, 29 Oct. 2009, J.E. Reid JER 29 (PERTH); 0.4 km S of 
Carrowina Creek [NE of Newman], 6 Sep. 1991, P.G. Wilson & R. Rowe PGW 956 (BRI, PERTH). 
SOUTH AUSTRALIA: Mt Agnes, Blyth Range, 25 Sept. 1955, W.S. Reids.n. (AD 97609605). 

Distribution. Acacia macraneura is mostly restricted to Western Australia; however, there are a 
few collections of this species from Mt Agnes in South Australia (near the Western Australia-South 
Australia border). In Western Australia^, macraneura has a scattered distribution from near Mt Magnet 
and Leonora (110 km W of Laverton) in the Murchison IBRA bioregion north through the Gascoyne 
bioregion to the southern Pilbara bioregion and the Rudall River in the northern Little Sandy Desert 
bioregion. The species is not common in the Pilbara where it is recorded from near West Angelas in 
the central Hamersley Range, near Newman, on Hillside Station (unvouchered record) and Balfour 
Station in the east of the region (Figure 45). 



Figure 45. Distribution of Acacia macraneura (O) based on specimens examined at 
the Western Australian Herbarium (PERTH). Boundaries and name abbreviations for 
IBRA bioregions (Department of Environment, Water, Heritage and the Arts 2008) 
are shown in grey. 
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Habitat. This species is most commonly found in clay-loam soils and is often associated with 
calcrete. It occurs in low-lying areas of the landscape, often on floodplains or associated with shallow 
drainage systems. However, it also grows on stony gibber plains and (in the Rudall River area) on 
Spinifex-dominated sandplains. To the south of Wiluna A. macraneura occurs in hardpan and playa 
lake complexes adjacent to calcrete outcrops where it grows along paleochannels in areas subject 
to sheet flooding and some short-term waterlogging following heavy rains (G. Cockerton, pers. 
comm.). Acacia macraneura commonly grows in open mixed Mulga communities with ground cover 
comprising grasses (e.g. Aristida contorta , Enneapogon polyphyllus) or low shrubs such as Ptilotus 
spp. or Eremophila spp. 

Flowering andfruiting period. Few plants with scattered inflorescences at anthesis have been collected 
in April and May and again in July and August. However, many sterile plants also occur during these 
periods. Pods with mature seeds have been collected from early September to late October but not 
all plants during this period produced fruit. One specimen (B.R. Maslin 7332) was unusual in having 
mature seed in early June. 

Taxonomy. Acacia macraneura is a member of the Green Alliance and seems most closely related to 
the only other member of this alliance, A. aptaneura (see Affinities below). The two most important 
characters uniting these species are their rimmed (not winged) pods and their translucent branchlet 
resin. It could be argued that these two species could be treated as infraspecific taxa of a single variable 
species in much the same way as did Randell (1992) and Pedley (2001). However, such an action would 
further complicate the circumscription of an already variable A. aptaneura. We therefore consider it 
more appropriate, and not at variance with the ranks ascribed elsewhere in this work, to treat them as 
distinct species, albeit narrowly circumscribed. 

Chloroplast DNA analyses (Miller et al. , unpublished data) show A. macraneura and A. fuscaneura 
(Grey-green Alliance) as unresolved on a clade which is sister to a clade containing A. aptaneura. 
Morphologically A. fuscaneura and A. macraneura are very dissimilar but in view of the genetic data 
their relationship bodes further investigation (s qq A. fuscaneura for further discussion). 

Variation. Some specimens from the vicinity of Cobra Station ( c. 200 km NE of Gascoyne Junction) 
have less obviously resinous new shoots than elsewhere. 

Affinities. Notwithstanding the genetic data noted above A. macraneura appears to be most closely 
related to the more widespread and common A. aptaneura but is distinguished by its normally broader, 
more thickly textured and commonly paler-coloured pods containing larger seeds, and by its generally 
more shrubby grow form (which apparently never develops a pseudo-conifer habit). In the absence 
of pods or habit information it can be difficult distinguishing these species but in A. macraneura the 
phyllodes are always terete (flat to terete in A. aptaneura). Furthermore, the phyllodes of A. macraneura 
are often slightly thicker, shorter, more prominently curved or sinuous and more discernibly swollen 
or kinked at the gland than in A. aptaneura. 

If hybridity can be regarded as an indication of relationship then A. macraneura possibly has some 
affinities with A. craspedocarpa , A. paraneura and A. pteraneura in the Grey-green Alliance (see 
below). 

Hybridity. Under A. aneura var. macrocarpa both Randell (1992:122) and Pedley (2001:317) referred 
to an unusual specimen (B.R. Maslin 2183) from the Rudall River area in the Little Sandy Desert that 
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is characterised by long, strongly nerved pods. Randell suggested that this entity was derived from 
A. paraneura whereas Pedley suggested that it may be a hybrid involving A. ramulosa. While hybrid 
origin for B.R. Maslin 2183 seems likely its parentage is uncertain. Although A paraneura grows 
in the Little Sandy Desert it seems less likely, judging from morphological criteria, that it would be 
involved in hybridity with A. macraneura than the far more southerly-distributed A. ramulosa. Apart 
from A. macraneura the other Mulga species recorded for the Rudall River area included, aptaneura 
and some specimens of uncertain status, namely: B.R. Maslin 2176,2191 and 2273a (possibly hybrids 
involving A. aptaneura ), B.R. Maslin 2135 (A. ? pteraneura) and B.R. Maslin 2215 (possibly a hybrid 
involving A. ? pteraneura). 

Notwithstanding the above it seems that A. macraneura and A. paraneura sometimes hybridise on the 
floodplain of the Fortescue River nearNewman in the Pilbara region, Q.g.B.R. Maslin&J.E. Reid BRM 
10071 (both putative parents also occurred in the population where this putative hybrid occurred). 

Seemingly rare putative hybrids between A. macraneura and A. pteraneura have been found in two 
populations located about 100 km north-west of Meekatharra. In one of these populations the putative 
hybrid (B.R. Maslin 9065) co-occurred with both putative parents. Similarly rare putative hybrids 
involving H. craspedocarpa and possibly A. aptaneura are noted under these species. 

Conservation status. Not considered rare or endangered. 

Common name. Big Pod Mulga. 

Etymology. The species name is derived from the Greek macro- (large, with reference to the wide 
pods), with ‘aneura’ as the stem of the epithet. 


Acacia minyura Randell, J. Adelaide Bot. Gard. 14(2): 126 (1992). Type citation: ‘24 km E Ayres 
(sic.) Rock, 30.ix.1979, J.R. Maconochie 2539.' Type: 24 km E of Ayers Rock, Northern Territory, 
30 September 1979, J.R. Maconochie 2539 (holo: PERTH 00604496; iso (n.v): B, BRI, CBG, 

DNA, G, HO, MO, NSW, PAUH). 

Acacia aneura variant A, B.R. Maslin in J. Jessop Flora of Central Australia 138 (1981). 

Rounded or obconic, multi-stemmed shrubs or sometimes small trees 1—4(—5) m tall, 1.5-6 m wide; 
crowns dense, compact and often grey or bluish grey. Bark dark grey, longitudinally fissured at base 
of main stems otherwise smooth. Branchlet ribs on upper branchlets covered with a thick overburden 
of normally opaque, dull yellowish or milky blue-grey, often segmented resin (occasionally resin is 
translucent and brown), the resin often persisting on mature branchlets where it forms white beaded 
lines visible to the unaided eye, minutely appressed-hairy between the ribs but indumentum often 
obscured by resin. New shoots very resinous, not viscid; vegetative buds and upper one-third of lamina 
onyoungest phyllodes (except the mucro) enveloped by a conspicuous layer of resin which completely 
obscures the underlying indumentum and normally also the longitudinal nerves, the resin colour as on 
branchlets. Phyllodes 5-25(-30) mm long, (1.5-)2-4(-5) mm wide, flat, elliptic to oblong-elliptic or 
oblong-obovate, straight and dimidiate to shallowly recurved or sometimes shallowly sigmoid, grey 
to grey-green, sub-glaucous or glaucous and sometimes pruinose, the oldest phyllodes sometimes dull 
green; parallel longitudinal nerves numerous and of uniform prominence, often obscured by resin; 
marginal nerve normally resinous but often not well-developed; apices mucronate, the mucro central 
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or more commonly excentric, innocuous. Gland situated on adaxial margin of phyllode at distal end 
of pulvinus, very obscure. Inflorescences simple; peduncles 4-12 mm long, appressed-hairy (hairs 
often obscured by resin) when in flower, glabrous or sub-glabrous when in fruit; spikes 8-15(-20) 
mm long when dry, lemon yellow or golden. Bracteoles dissimilar to sepals, 1 mm long, the claws 
narrowly linear, the laminae clearly expanded, triangular-ovate, acute to short-acuminate and indexed 
almost at right angles to the claws. Flowers 5-merous; sepals free, ±!/ 2 length of petals, membranous, 
linear to narrowly oblong, not or scarcely expanded at apices; petals 1.5 mm long. Pods short and 
broad, mostly 15-35 mm long and 8-15 mm wide including the wing, oblong, chartaceous, flat, light 
brown to mid-brown, ±glabrous, obscurely reticulate; marginal wing 1-2 mm wide. Seeds oblique to 
transverse in pods, 4.5-6 mm long, 2.5-3.5 mm wide, obloid to ellipsoid, compressed, mid-brown to 
dark brown, shiny; aril small and creamy white. (Figures 46-48) 

Characteristic features. Rounded or obconic, multi-stemmed shrubs or sometimes small trees 
l^l(-5) m tall and about the same across; crowns compact and often grey or bluish grey. Branchlet 
ribs with a thick, normally opaque (rarely translucent) overburden of resin that often persists to mature 
branchlets as beaded, white lines. New shoots enveloped by a conspicuous layer of resin when young, 
the resin opaque and whitish grey tinged bluish or translucent and brown. Phyllodes small (mostly 
5-25 x 2^1 mm), flat, elliptic to oblong-elliptic or oblong-obovate, straight and dimidiate to shallowly 
recurved or shallowly sigmoid, mucronate, grey to grey-green, sub-glaucous or glaucous. Pods short 
and broad (mostly 15-35 x 8-15 mm); marginal wing 1-2 mm wide. 

Selected specimens seen (typical variant unless otherwise indicated). WESTERN AE1STRALIA: 
Laverton district, 14 May 1965, per R.J. Donovan s.n. (PERTH 00615633, 00615641, 00615668, 
00615676); 5 km E of number 5 bore on Lorna Glen Station, 150 km ENE of Wiluna, 10 Apr. 2002, 
A. Chant 256 (PERTH: translucent-resin variant); Towrana Station, 5 kmNE of Promise Well, 25 Apr. 

1982, R.J. Cranfield 2109 (PERTH); 33 miles [52.8 km] E of Neale Junction, Great Victoria Desert, 

11 Oct. 1966, A.S. George 8440 (PERTH); N of Rawlinson Ranges, 31 Oct. 1983, A. Kalotas 1621 
(DNA n.v, PERTH); 91 km S of Wiluna on road to Leinster, 31 Mar. 1992, B.R. Maslin 7068 (AD, 
BRI, NSW, PERTH); Lorna Glen Conservation Park ( c. 150 km ENE of Wiluna) on main access road 
5 km W of old homestead, 22 Oct. 2007, B.R. Maslin, J. Miller & J.E. Reid BRM 9302 (PERTH); 14 
km S of Karijini Drive turnoff on Great Northern Highway to Newman, 22 May 2009, B.R. Maslin & 
J.E. Reid BRM 10049 (CANB, K, PERTH: translucent-resin variant); 8.4 km NW of Sladen Waters 
Gap, Rawlinson Range, 31 Oct. 1983, S.J. Midgley SM 584 (PERTH: translucent-resin variant); 2 km 
S of Packsaddle Hill, 16 km ENE of Mt Meharry, 6.8 km SE of Packsaddle Camp, Hamersley Range, 
14 May 1992, S. van Leeuwen 1175 (PERTH: translucent-resin variant). NORTHERN TERRITORY: 
western Tanami Desert, Coomarie Springs area, 28 Apr. 2004, ID. Cowie & B. Crase 10188 (DNA 
n.v., NT); Curtin Springs Station, 4 km S of Uluru-Stuart Highway road on road to Victory Downs, 

12 Oct. 2000, B.R. Maslin 8106 (CANB, PERTH); 35 km E of Ayers Rock on Old East Road, 25 Oct. 

1983, S.J. Midgley SM 525 (PERTH); 16.5 miles [26.5 km] N of Alice Springs, 10 Oct. 1972, D.J. 
Nelson 2228 (PERTH, dup of NT 37057); 34 km E of Ayers Rock, 17 Oct. 1979, L. Ulyatt 119 (BRI 
n.v., NSW n.v, PERTH ex NT: translucent-resin variant). SOUTH AUSTRALIA: Mt Harriet, 30 Sep. 
1953, Anon. (Donation from the Pastoral Board) (AD). QUEENSLAND: None seen. 

Distribution. Acacia minyura has a scattered and somewhat discontinuous distribution in Western 
Australia between about latitudes 23°S and28° 30’S; it also occurs in the south ofthe Northern Territory, 
northern South Australia and with outliers in central-west Queensland (Pedley 2001). In Western 
Australia most records show the species to occur in three clusters which are located in the southern 
Pilbara, in areas to the east of Wiluna and in the far eastern parts of the state. These areas encompass 
the southern Pilbara, eastern Gascoyne and adjacent north-eastern Murchison, southern Gibson Desert 
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Figure 46 .Acacia minyura. A- plant showing typical dense, rounded habit; B - new shoot with conspicuous translucent 
resin on upper part of phyllodes; C - upper branchlet with new shoot (opaque resin on upper part of phyllodes); D 
- branchlet with inflorescence spike; E - mature pods with somewhat obscure marginal wings. Photographs by B.R. 
Maslin. 
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Figure 47. Acacia minyura. A - phyllode variation from a range of specimens (translucent resin variant); B 
- phyllode variation from a range of specimens (typical variant); C - branchlets, a, b) penultimate branchlet 
with thick overburden of opaque resin on ribs, c) mature branchlet with mealy, segmented opaque resin on 
ribs; D - new shoots very resinous, upper proportion of phyllodes with thick overburden of resin, a) resin 
opaque (typical variant), b) resin translucent (translucent resin variant); E - phyllode margins resinous, a) resin 
shiny (oblique view), b) resin dull and not well developed (plane view); F - pods, a) exterior with close-up 
showing marginal wing ±obscure, b) interior with close-up showing marginal wing more obvious, c) interior 
with seed; G- seed with small aril. Scale bars shown on figure; vouchers are listed in Appendix 1. 
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TYPE COLLECTION PERTH 


Houo ryp/r 

Accuml KaMdill 

B-R.. RouajuH /j. ^ 


Acacia ninyura Randell. 

B.R.Randell June 1991 


ColL Maconochie, J.R. 2539 £5)030 Sept 1979 


Acacia aneura F, Muell. ex Benth. 
Family - Mi mop ■ 


Locality 24km E Ayers Rock. 


Desert mulga, shrub to 2m high, 4m in 
diameter. 


In deep sand of interdune with spinifex 
and desert oak. 


Raps. NT, BRI, NSW, PERTH, MO, B, CBG, HO, G, 
PAUH. 


CONFIRM AVIT 

J 
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Figure 48. Holotype of Acacia minyura (PERTH 00604496), scale = 5 cm. 
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and adjacent Central Ranges and south-eastern Great Victoria Desert IBRA bioregions. Outliers occur 
on Towrana Station in the Carnarvon bioregion ( R.J. Cranfield 2109) and in the Laverton district in 
the western part of the Great Victoria Desert bioregion (R. J. Donovan s.n.). In the Pilbara, A. minyura 
is restricted to a small area in the central Hamersley Range between West Angelas and Juna Downs 
Station (Maslin et al. 2010). Notes on the distributions of the typical and translucent-resin variants of 
the species are provided under Variation below (Figure 49). 

Habitat. Often grows in red sand or sandy loam on plains in hummock grassland with Triodia spp. 
(Spinifex). Sometimes (especially in the Pilbara) it is found on stony or gravelly red-brown clay or 
sandy clay, on flats or low hills, often in mixed Mulga communities. 

Flowering andfruiting period. All flowering specimens seen possessed relatively few spikes at anthesis 
and were collected between late March and June, and in August. Herbarium records show pods with 
mature seeds have been collected from mid-October to early November, but A. minyura is likely to 
have a broader fruiting period than this. It is not uncommon to find some sterile plants during both 
the flowering and fruiting periods. 



Figure 49. Distribution of Acacia minyura (O) and A. minyura (translucent resin variant) 
<▲> based on specimens examined at the Western Australian Herbarium (PERTH). 
Boundaries and name abbreviations for IBRA bioregions (Department of Environment, 
Water, Heritage and the Arts 2008) are shown in grey. 
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Taxonomy. Acacia minyura is a member of the Blue Alliance and is distinguished from other members 
of this group by its small phyllodes which possess a conspicuous overburden of resin when very young. 
This species has a distinctive field facies on account of its relatively low stature, multi-stemmed habit 
and dense, compact, greyish or bluish grey crowns (A. mulganeura and A. craspedocarpa are often 
somewhat similar in these regards). As discussed below A. mulganeura has in the past sometimes 
been included within the circumscription of A. minyura. 

Based on information provided by P. Latz (pers. comm.) A. minyura was first recognised as distinct 
by Maslin (1981) who treated it as a variant of A. aneura; it was subsequently formally described 
as a species by Randell (1992). Randell broadly circumscribed A. minyura to include plants with 
exceptionally broad phyllodes which are here included within our circumscription of A. mulganeura 
(see this species for discussion). 

Variation. Typical representatives of A. minyura are characterised by having a layer of thick, opaque, 
milky blue-grey resin that envelops the vegetative buds and apices of youngest phyllodes, and overtops 
the branchlet ribs (although its colour is often dull yellowish); the phyllodes are characteristically 
small (mostly 5-20 mm long and 2-4 mm wide with 1: w = 2-6). There is, however, a variant of 
A. minyura easily recognised by the translucent, brown resin that envelops the vegetative buds and 
apices of youngest phyllodes; the resin overtopping branchlet ribs is normally opaque but is sometimes 
translucent or a mixture of the two types, and is sometimes not as thick as in typical A. minyura. The 
phyllodes of this translucent-resin variant tend to be slightly longer and more elongate than those of 
typical A. minyura (mostly 15-25(-30) mm long with 1: w = 5-10). Although the new shoot resin 
colour enables specimens of A. minyura to be readily ascribed to one or other of the variants, there 
is overlap in their phyllode dimensions; a cpDNA analysis of Miller et al. (unpublished data) places 
the two variants together on the same clade. Judging from collections the translucent-resin variant is 
less common than the typical variant. In Western Australia most plants of the typical variant extend 
eastwards from the vicinity of Wiluna through the Rawlinson Range to the Northern Territory, South 
Australia and Queensland. The translucent-resin variant has been recorded from the Pilbara region (the 
only form of A. minyura recorded from that area), the Rawlinson Range and Lorna Glen Conservation 
Park east of Wiluna (judging from herbarium specimen records the two variants may co-occur at Lorna 
Glen). A few specimens from the Northern Territory seem referable to the translucent-resin variant but 
we have not thoroughly examined non-Western Australian material. Further detailed study is needed 
to assess the taxonomic status of the translucent-resin variant. A selection of specimens referable to 
both variants of A. minyura is included in the specimens cited above. 

Additional to the above there are a few specimens (mostly from the vicinity of Lorna Glen Conservation 
Park) that have thick, opaque resin on their vegetative buds like typical A. minyura but with phyllodes 
similar to those of the translucent-resin variant except that they are more elongate than normal (1: w 
to 15) and sometimes linear. These specimens cannot be satisfactorily accommodated within the 
circumscription of A. minyura as defined here and their status needs to be reassessed (some of these 
specimens may be hybrids involving A. minyura). Representative specimens include: Earaheedy 
Station, D.J. Edinger et al. DJE 3132; 88 km east of Wiluna on Gunbarrel Highway, B.R. Maslin 
9020, 9029. 

Affinities. Acacia minyura appears to be most closely related to A. mulganeura (see this species for 
discussion). Judging from new shoot characteristics it is not far removed from A. incurvaneura which 
is most readily distinguished by its longer, linear, shallowly incurved phyllodes. 


B.R. Maslin & J.E. Reid, A taxonomic revision of Mulga 


235 


Hybridity. A few specimens with atypically elongate phyllodes that are noted under Variation above 
may represent hybrids involving A. minyura as one parent (the other parent is unknown). 

Notes. Plants have the ability to resprout from the root stock after fire or mechanical damage. 

Conservation status. Not considered rare or endangered. 

Common names. Desert Mulga (Latz 1995); Shrubby Desert Mulga (Miller et al. 2002). 

Aboriginal names (Language Group in parentheses). Kitir-kitir (Ngaatjatj ana), fide label information 
on A. Kalotas 1621 (PERTH); Minyura (Ngaanyatjarra), fide label information on A. Kalotas 1162 
(PERTH); Puyukara or Minyura (Pitjantjatj ara), fide Latz (1995). 

Etymology. The botanical name is taken from one of the aboriginal names for the species (Randell 
1992). 


Acacia mulganeura Maslin & J.E.Reid, sp. nov. 

Frutices rotundati multicaules plerumque 1.5-3 m alti, in statu maturitas arbores obconconici 4-5(-7) 
m alti; coronae plerumque compactae, canovirentes vel caeruleo-cinereae. Costae ramulorum tegmene 
crasso resinae opacae segmentatae lacto-griseae vel subflavae. Surculi novi resinosi. Phyllodia 
plerumque 20-50 x 5-10 mm, elliptica vel oblanceolata, plerumque obtusa, saepe leviter torta vel 
tenuiter undulata, nervo marginali resinoso. Calyx deminutissimus, Ve-% longitudinis corollae. Bracteola 
minuta (0.4-0.5 mm longa). Legumina plerumque 15-35 * 6-10 mm, oblonga vel fusiformia; ala 
marginalis 1-1.5 mm lata. 

Typus: 5 km east-south-east ofWest Angela Hill, Hamersley Range, Fortescue Botanical District, Western 
Australia, 2 July 1979, M.E. Trudgen MET 17659 (holo. PERTH 07282796; iso. CANB, K). 

Acacia sp. Mulga short phyllodes (B.R. Maslin et al. BRM 9276): Australian Plant Census , http:// 
www. anbg. gov. au/chah/apc/index.html; Western Australian Herbarium, in FloraBase, http ://florabase. 
dec.awa.gov.au [accessed June 2010], 

Acacia sp. Hamersley Range hilltops (S. van Leeuwen 3552): Australian Plant Census , http://www. 
anbg.gov.au/chah/apc/index.html; Western Australian Herbarium, in FloraBase, http://florabase.dec. 
awa.gov.au [accessed June 2010], 

Acacia aneura var. Bloods Range (D.J. Nelson 631): Australian Plant Census, http://www.anbg.gov. 
au/chah/apc/index. html. 

Acacia minyura variant: fide L. Pedley, (FI. Australia 11B: 325 (2001), as to P.K. Latz 6873 (New 
Crown Station, N.T.) and Winnecke (near Stuarts Ra.) - see discussion below. 

Rounded, multi-stemmed shrubs commonly 1.5-3 m tall and about the same or wider across, maturing 
to obconic, single- or few-stemmed trees 4-5(-7) m tall, the stems straight to variously crooked, 
the major branches straight to sub-straight and spreading to erect; crowns dense to sub-dense, often 
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compact and greyish green to bluish grey. Bark grey to dark grey, finely longitudinally fissured on 
main stems, normally smooth on upper branches. Branchlet ribs on upper branchlets normally covered 
with a thick overburden of opaque, segmented, milky blue-grey or yellowish resin (occasionally co¬ 
occurring with small patches of semi-translucent, reddish resin), the resin often persisting but less 
pronounced on mature branchlets where it sometimes forms white beaded lines visible to the unaided 
eye, with minute red glandular hairlets often embedded in the resin. New shoots resinous, green when 
first initiated but becoming khaki, light to mid-brown or tinged purple when fresh, dark reddish brown 
or bluish grey when dry (colour determined by thickness and degree of opacity of the resin and the 
density of glandular hairlets that are embedded within the resin), sometimes mealy; youngest phyllodes 
covered by a resin layer which completely obscures (or sometimes almost obscures) the underlying 
indumentum and nerves; passing quickly to the expanding phyllodes which are striate by fine, resinous 
longitudinal nerves with white, appressed hairs between them; marginal nerve on young phyllodes 
discrete and resinous but sometimes not especially pronounced. Phyllodes variable in size and shape, 
(10-)20-50 mm long, 5—10(—13) mm wide, elliptic to narrowly elliptic or obovate to oblanceolate, 
mostly symmetrical with both margins shallowly convex, occasionally a few dimidiate, often slightly 
twisted or shallowly undulate, ascending to erect, grey, blue-grey, sub-glaucous or pale grey-green and 
sometimes with a silvery sheen, the oldest phyllodes dull green, occasionally lightly pruinose; parallel 
longitudinal nerves numerous, fine, close together and of uniform prominence; margins resinous and 
discrete by a ±thick overburden of yellow to light brown resin; apices obtuse or occasionally sub-acute, 
mucronulate, innocuous. Gland situated on adaxial margin of phyllode at distal end of pulvinus, obscure. 
Inflorescences simple or occasionally rudimentary racemes c. 2 mm long; peduncles 3-10 mm long, 
sparsely appressed white-hairy with some red-brown, microscopic glandular hairlets; spikes 10-20 
mm long when dry, light golden. Bracteoles minute (0.4-0.5 mm long) and sub-sessile, equal in length 
to sepals but differing in having wider laminae, spathulate, the claws very short (0.2-0.3 mm long), 
the expanded laminae indexed at right angles to the claws. Flowers 5-merous; calyx often extremely 
reduced, V<$-A length of corolla; sepals free or united at extreme base and readily lost upon dissection, 
the claws oblong to narrowly oblong and often slightly expanded at their apices; petals 1.2-1.3 mm 
long. Pods (10-) 15-35 mm long, (5—)6—10(—11) mm wide including the wing, oblong or fusiform, 
firmly chartaceous to thinly coriaceous, flat, dark greyish brown, glabrous to sparsely appressed-hairy, 
sometimes slightly resinous, obscurely and openly longitudinally reticulate, obtuse or acute; marginal 
wings 1-1.5 mm wide. Seeds oblique or sometimes longitudinal in the pods, 4.5-5.5 mm long, 2.5-3.5 
mm wide, ellipsoid, flat, dark brown, shiny; aril small and creamy white. (Figures 50-52) 

Characteristic features. Rounded, multi-stemmed shrubs commonly 1.5-3 m tall and about the same 
or wider across, maturing to obconic, single- or few-stemmed trees 4-5(-7) m tall; crowns often 
compact and greyish green to bluish grey. Branchlet ribs with a thick overburden of opaque, segmented, 
milky blue-grey or yellowish resin often persisting as beaded white lines on mature branchlets. New 
shoots very resinous with dark-coloured glandular hairs embedded in resin. Phyllodes mostly 20-50 x 
5-10 mm, symmetrically elliptic to oblanceolate, normally obtuse, often slightly twisted or shallowly 
undulate, marginal nerve resinous and yellow to light brown. Calyx very short, Ve-A length of corolla. 
Bracteoles minute (0.4-0.5 mm long). Pods mostly 15-35 x 6-10 mm, oblong or fusiform, dark 
greyish brown; marginal wing 1—1.5 mm wide. 

Selected specimens seen. WESTERN AUSTRALIA: Carnarvon Range and vicinity, Nov. 1975, A. A. 
Burbidge 4 (PERTH: this specimen was cited by Pedley 2001 under A. aneura var. argentea which 
we regard as conspecific with A. caesaneura ); Mt Fraser on Mt Padbury Station, 16 Aug. 1986, R.J. 
Cranfield 5714 (AD, PERTH); MtBeadell, Gibson Desert, 12 June 1983, S.D. Hopper 2814 (PERTH); 
Booylgoo Range, survey site BOOY43, on Depot Springs Station c. 3.4 km E of Terracotta Bore and 
2.8 km SSW of Mt Anderson (576 m), c. 65.0 km E of Sandstone, 13 Sep. 2006, A. Markey & S. 
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Figure 50. Acacia mulganeura. A - plant showing typical round, multi-stemmed habit; B - new shoot conspicuously 
resinous; C - mature pods oblong and with marginal wings; D - plant showing obconic, arborescent habit; E - branchlet 
with inflorescence spikes. Photographs by B.R. Maslin. 
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Figure 51. Acacia mulganeura. A - phyllode variation from a range of specimens; B -branchlets with opaque resin 
ribs, a, d) penultimate branchlets with thick overburden of resin, b, c) mature branchlets with ±mealy, segmented 
resin; C - new shoots resinous, first phyllodes covered by thick, opaque resin layer, expanding phyllodes striate; 
D - phyllodes often slightly twisted; E - pods oblong (a-c) or fusiform (d-e), a) exterior with close-up showing 
marginal wing, b) interior with seed and close-up showing marginal wing more obvious; F - seed with small aril. 
Scale bars shown on figure; vouchers are listed in Appendix 1. 
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Coll .: Malcolm Trudgen Coll, no. : MET 17,659 Date: 2-7-97 
Voucher for the report: Flora 
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Western Australian Herbarium (PERTH) 
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Flora of Western Australia 
Acacia aff. ayersiana (MET 16,088) 

Large shrub. 

Breakaway and upper part of the spurs where they 
go higher. Not recently bumL Soil: = site 864. 

leucophloia low open woodland 
over Acacia cmeura var. longicarpa high shrabland over Parana 
commixta, Cassia luerssenil, Dodonaea pachyneura open shrubland 
kempeana ssp. mueileri low open 
open hummock grassland with 

I m 1-2%; Eucalyptus leucophloia 
var. longicarpa 3-6 m > 15%; 
0.8-1.4 m < 1%; Dodonaea pachyneura 0.8-1.4 m 
1-2%; PtHotus obovalus 40-60 cm < 1-10%; Hamieria kempeam 
ssp. mueileri 30-60 cm s 1%; Eriaclme mucronala 30 cm a 2%; 
Triodiapungens 20-50 cm < 5-35%. 

Associated annuals: Paspatidium clementii , Lobelia heterophyUa , 
Eriaclme pukiiella ssp. domnii, Dysphania rhadinostachya , 
Rhodanthe rnargarethae, Enneapogon polypliyllus , Abutilon 
macrum, Lepidium oxylriehum, *Bidens bipinnala, Nicotiana 
bemhamiam, Aristida contorta. Euphorbia aff. australis var. 3 (SD 
038), Iseilema dolichotrichum, Enneapogon caendescens var. 
occidentalis. 

Associated perennials: Ptilotus calostachyus. Hibiscus coatesii, 
Lepidium pedicellosum, Maireand pkuufoUa, Acacia pruinocarpa, 
Rhagodia eremaea, Enchylaena lomentosa, Sida sp. (MET 16,086), 
Cassia pruinosa, Cassia hterssenii, Eremophila laclmocaly.x. Cassia 
glulinosa, Olearia smartii, Cheilantlies lasiophylla, Maireana 
planifolia \ villosa, Hakea cltordophylla , Themeda trkmlra, Sida 
fibuli/era, Acacia tetragonophylla. Cassia 'stricta', Sida sp. (site 
865), Cymbopogon procerus, Pterocaulon sphacelatum, 
Spartothamnella teucriiflora, Dlpteracanlkus australasicus ssp. 
australasicus. Acacia aff. aneura (scythe-shaped; MET 15,743), 
Acacia aff. ayersiana (MET 16,088), Corymbia ferriticola ssp. 
ferriticota, Cassia 'glauci/olia', Abutilon macrum, Sida sp. spiciform 
panicles (E, Leyland). 

Associated iianes : Capparis lasiantha, Jasminum didymum ssp. 
lineare, Porana commixta. 


Losi 5 km east-south-cast of West Angela Hill, Hamersley Ranges, 
Fortescue Botanical District, Western Australia. A MG: 6-776251: 
74-39-075N (off map). 


Figure 52. Holotype of Acacia mulganeura (PERTH 07282796), scale = 5 cm 
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Dillon 4553 (NSW, PERTH); 13.5 miles [21.6 km] S of Menzies towards Kalgoorlie, 11 Aug. 1971, 
B.R. Maslin 1941 (K, NT, PERTH: phyllodes at upper end of length range); 50 km W of Wiluna on 
road to Meekatharra, 1 Apr. 1992, B.R. Maslin 7077 (CANB, PERTH); Hamersley Range, c. 200 m 
below summit of Mt Robinson, 14 July 2000, B.R. Maslin 8067 (PERTH: phyllodes more elongate 
than normal); Paynes Find-Sandstone Road, 28 km E of Great Northern Highway, 11 Nov. 2008, 
B.R. Maslin 9912 (AD, BRI, MEL, PERTH: phyllodes at upper end of length range); 22 km S of Mt 
Magnet on Great Northern Highway to Wubin, 26 Oct. 2008, B.R. Maslin & J.E. Reid BRM 9789 
(CANB, PERTH); 42.5 km W of Wiluna on Wongawol Road, 28 Apr. 2009, B.R. Maslin & J.E. Reid 
BRM 10014 (PERTH); c. 7 km due E of Giles Point (between Newman and Tom Price), 21 May 
2009, B.R. Maslin & J.E. Reid BRM 10037 (K, PERTH); Spearhole Creek, 75 km W of Newman, 21 
June 2007, E. Thoma ET 1292 (PERTH); Mt Windell, 18.9 km NNE of Mt Mossenson, 19.4 km S 
of Circular Pool in Dales Gorge, 31.7 km SW of Mt Lockyer, Hamersley Range, 1 Aug. 1998, S. van 
Leeuwen 3552 (PERTH). NORTHERN TERRITORY: N of Mt Hermannsburg, Krichauff Ranges, 
28 Oct. 1981, A. C. Kalotas 957 (PERTH); Beddome Range, New Crown Station, 20 Apr. 1977, P.K. 
Latz 6873 (PERTH ex DNA); 0.5 km S Illara Waterhole, Tempe Downs, 27 Nov. 2001, P.K. Latz 
18365 (NT). SOUTH AUSTRALIA: 4 km N of SW corner of Lake, Wilkinson Lakes, 14 July 1981, 
F. Mollenman 967 (AD). 

Distribution. Acacia mulganeura is widely distributed in Western Australia, it also occurs in north¬ 
west South Australia and the southern part of the Northern Territory but we have not comprehensively 
assessed its geographic range in these two areas. In Western Australia the species extends from near 
Kalgoorlie and Paynes Find north to the southern Pilbara region, with a few scattered occurrences 
in the far east of the State. Most collections are from the Murchison and southern Pilbara IBRA 
bioregions but the species extends to the adj acent Gascoyne, northern Coolgardie, southern Yalgoo and 
south-west Great Victoria Desert bioregions; there are few records from the Little Sandy Desert and 
Gibson Desert IBRA bioregions. The paucity of collections in the eastern parts of the state probably 
reflects, at least in part, the relative dearth of collecting activity in these areas. Acacia mulganeura 
is not common in the Pilbara (it is scattered from the central Hamersley Range around West Angelas 
to east of Newman) where it is known only from the upper slopes and tops of rocky hills such as Mt 
Windell, Mt Robinson and Shovelanna Hill (Maslin et al. 2010) (Figure 53). 

Habitat. Grows in red-brown loam, sandy loam, silty loam, clay-loam or sometimes clay often over 
hardpan, on flats, gently undulating country or in skeletal soil on rocky hills (often ironstone but granite, 
laterite and sandstone also noted on specimen labels). It is often found in mixed Mulga shrubland 
with a ground cover of Spinifex ( Triodia spp.). Around Queen Victoria Springs it has been recorded 
as growing on sand plains and in low-profile dune country. 

Flowering and fruiting period. Plants with inflorescences at anthesis have been collected in March, 
April, July, August, October and November but often only a few inflorescences are present during 
these months. Pods with mature seeds have been collected from early October to mid-November and 
sometimes flowers co-occur with pods during this period. 

Taxonomy. Acacia mulganeura is a member of the Blue Alliance and is distinguished from other members 
of this group by a combination of its resinous new shoots and relatively short and broad, symmetric 
phyllodes; also, its very reduced calyx is unlike that found in any other species of this alliance. 

Acacia mulganeura was included in RandelTs (1992: 126) circumscription of A. minyura, and as a 
consequence described the phyllodes as reaching 10 mm wide. Although Randell did not cite any 
specimens of A. mulganeura under A. minyura there are collections of the species annotated by her 
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Figure 53. Distribution of Acacia mulganeura (O) based on specimens examined at 
the Western Australian Herbarium (PERTH). Boundaries and name abbreviations for 
IBRA bioregions (Department of Environment, Water, Heritage and the Arts 2008) 
are shown in grey. 


in various Australian herbaria, e.g. B.R. Maslin 8067 and A.C. Kalotas 957 at PERTH. Also, under 
A. craspedocarpa Ran dell (1992:127) referred a Winnecke specimen at MEL from ‘near Stuarts Range’ 
to A. minyura\ this specimen had been provisionally referred to A. craspedocarpa by Mueller (1887). 
Pedley (2001: 325) referred the Winnecke collection to a ‘well-marked variant’ under his treatment 
of A. minyura , citing also a P.K. Latz 6873 collection from New Crown Station, Northern Territory. 
We have not seen the Winnecke specimen but if it is the same taxon as RK. Latz 6873 (see specimen 
citations above), then it is A. mulganeura. 

The specimen A.A. Burbidge 4 that Pedley (2001) cited under A. aneura var. argentea is 
A. mulganeura. 

Variation. There is considerable variation in the shape and size of phyllodes within this species (see 
Figure 51). However, it is not known if this variation relates to age of the plants, other biological 
factors or geographic location, or a combination of these. 

Variants. The following two variants are not included in the above circumscription of A. mulganeura ; 
they may possibly represent hybrids or intergrades involving A. caesaneura and different morphotypes 
of A. mulganeura (Figure 54). Both variants differ from A. mulganeura in having less resinous new 
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shoots and from A. caesaneura in having shorter and/or more symmetric phyllodes (see Table 3 for 
salient features). 

Acacia mulganeura (variant 1) . The phyllodes of this variant are remarkably similar to those of 

A. mulganeura and care needs to be taken not to confuse the two entities. Sepal length, new shoot 
resinosity and the relative prominence of nerves on the youngest phyllodes of new shoots are the best 
characters for distinguishing these taxa (Table 3). This variant has a scattered distribution from about 
Paynes Find to Cue east to Laverton, but seems most common in the western part of this geographic 
range. It commonly co-occurs with A. caesaneura (narrow-phyllode variant) and sometimes with 
typical A. caesaneura , but is not known to be sympatric with A. mulganeura (but this species often 
occurs within the general vicinity of where variant 1 grows). If this variant 1 is indeed a hybrid or 
intergrade involving A. mulganeura then it is with the shorter-phyllode morphotypes of that species. 
Representative specimens include: 35 km S of Menzies on road to Kalgoorlie, 31 Mar. 1992, B.R. 
Maslin 7055 (PERTH); Weld Range, 70.5 km NW of Cue on Beringarra-Cue Road, 14 Oct. 2008, 

B. R. Maslin & J.E. Reid BRM 9637 (AD, BRI, PERTH); hilltop c. 1 km N of Fields Find Cemetery 
(on northern side of Paynes Find-Thundellara road), 20 Apr. 2009, B.R. Maslin & J.E. Reid BRM 
9962 (CANB, K, MEL, PERTH). (Figures 54A, B) 

Acacia mulganeura (variant 2) . This is a poorly known and seemingly rare entity with a few collections 
from between Paynes F ind and Laverton. It occasionally co-occurs with A caesaneura (narrow-phyllode 
variant) but has not been found growing with only A. mulganeura or in populations where A. mulganeura 
and A. caesaneura are sympatric. If this entity is indeed a hybrid or intergrade involving A. mulganeura 
then it involves the longer-phyllode morphotypes of this species. Representative specimens include: 
31 km E of Laverton on White Cliffs Road, 17 Oct. 2008, B.R. Maslin & J.E. Reid BRM 9673 (NSW, 
PERTH); 5.5 km N of Menzies on Goldfields Highway to Leonora, 20 Oct. 2008, B.R. Maslin & J.E. 
Reid BRM 9712 (CANB, K, MEL, PERTH); 22 km S of Mt Magnet on Great Northern Highway to 
Wubin, 26 Oct. 2008, B.R. Maslin & J.E. Reid BRM 9788 (AD, PERTH). (Figure 54C) 

Affinities. Acacia mulganeura is closely related to A. caesaneura and 4. incurvaneura (see these species 
for discussion, and under Variants above) and also to A. minyura. The phyllodes of A. minyura are 
normally 2-4 mm wide and as such are narrower than those of A. mulganeura. However, occasionally 
A. minyura phyllodes reach 5 mm in width and therefore coincide with the narrowest phyllodes of 
A. mulganeura. In these cases A. minyura can be recognised by its phyllodes which have a poorly 
developed marginal nerve, are asymmetric by a more or less straight lower margin and convex upper 
margin (most phyllodes symmetric with both margins convex in A. mulganeura) and have a slightly 
more pronounced apical mucro. Also, in A. minyura the sepals are half or slightly more than half the 
length of the petals whereas in A. mulganeura the sepals are clearly less than half the length of the 
petals. 

Acacia mulganeura appears to have some affinities with A ayersiana (Grey-green Alliance) on account 
of its very short sepals, winged pods and resinous-margined phyllodes. Indeed, as noted below under 
Hybridity there are putative hybrids between these two species in the Pilbara region. Specimens of 
A. mulganeura with the most elongate phyllodes resemble short-phyllode individuals of A. ayersiana 
(see that species for discussion). 

Specimens of A. mulganeura with short phyllodes can resemble A. craspedocarpa (Grey-green 
Alliance); however, the latter is readily recognised by its reticulately nerved phyllodes (phyllode nerves 
parallel in A. mulganeura). These two species also have a very similar growth form, characterised by 
their dense, compact, often rounded crowns. 
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Figure 54. Acacia mulganeura variants. A - phyllode variation from a range of specimens (A. mulganeura variant 1); 
B - new shoots, a, b) not obviously resinous, youngest and expanding phyllodes striate with white appressed hairs between 
nerves and margins dark-coloured; C - phyllode variation from a range of specimens (A. mulganeura variant 2). Scale bars 
shown on figure; vouchers are listed in Appendix. 


Table 3. Main distinguishing features between Acacia caesaneura , A. mulganeura and the two 
variants of A. mulganeura.. 


Character 

A.caesaneura 

A. mulganeura 
(variant 1) 

A. mulganeura 
(variant 2) 

A. mulganeura 

New shoots 
- youngest 
phyllodes 

Not covered by resin; 
dense white hairs or 
reddish glandular hair- 
lets obscuring underly¬ 
ing nerves, or striate by 
often resinous nerves 
and appressed-hairy in 
between. 

As in A. caesaneura. 

As in A. caesaneura. 

Covered by resin that 
completely obscures the 
underlying indumentum 
and nerves. 

Phyllodes 

Straight and dimidiate 
or shallowly recurved, 
30-70 x 2.5-10 mm 
with 1: w = 4-20. 

Similar to short 
phyllode individuals 
of A. mulganeura ; 
phyllodes mostly 15-35 
x 6-10 mm with 1: w 
= 2-5. 

Similar to long 
phyllode individuals 
of A. mulganeura ; 
phyllodes mostly 

40-70 x 5-7 mm with 

1: w ■= 6-11. 

Straight and mostly 
symmetric, mostly 

20-50 x 5-10 mm with 

1: w = 3-7. 

Sepals 

¥2 or slightly more than 
¥2 length of petals. 

As in A. caesaneura. 

As in A. mulganeura 

V6-V3 length of petals. 

Bracteoles 

0.8-1 mm long, 
distinctly stipitate. 

As in A. caesaneura. 

As in A. mulganeura 

0.4-0.5 mm long, sub- 
sessile. 

Pods 

Oblong, mostly 

10-15 mm wide. 

Oblong, mostly 

8-13 mm wide. 

Oblong, 10-14 mm 
wide. 

Oblong or fusiform, 
mostly 7-9 mm wide. 
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Hybridity. Acacia mulganeura seemingly hybridises with A. incurvaneura in some places where the 
two species co-occur (see under A. incurvaneura for discussion). 

Judging from phyllode shape and nervature a few sterile specimens collected from near West Angelas 
in the Pilbara region may represent hybrids between A. ayersiana and A. mulganeura (e.g. B.R. 
Maslin 8087 and A.S. Weston 15995, both at PERTH). However, field and genetic studies are required 
to determine the status of these individuals. Neither putative parent was recorded as co-occurring 
with either of the above putative hybrids. While it is likely that A. ayersiana and A. mulganeura are 
sometimes sympatric we have not yet sampled any such population. 

Notes. Plants appear to be killed by fire. 

Conservation status. Not considered rare or endangered. 

Common name. Milky Mulga; Hilltop Mulga (Maslin et al. 2010). 

Etymology. The species name is derived from the Latin mulgere (to milk, in allusion to the opaque, 
milky-coloured resin on the branchlet ribs) with ‘aneura’ as the stem of the epithet. 


Acacia paraneura Randell, J. Adelaide Bot. Gard. 14(2): 116 (1992). Type citation: ‘18 km from 
Wongawol homestead (which is c. 223 km. E Wiluna) towards Carnegie on the Gunbarrel hwy, B.R. 
Maslin 5627, 6.ix.l984 (PERTH); iso.: (BRI!, CBG, MEL!).’ Type. 18 km from Wongawol H.S. 
(which is 223 km E from Wiluna) towards Carnegie on the ‘Gunbarrel Highway’, Western Australia, 
6 September 1984, B.R. Maslin 5627 {holo: PERTH 00597406; iso: BRI, CBG, MEL). 

Graceful, single- or several-stemmed trees 4-10 m tall, the stems straight to slightly crooked and to 
about 20 cm dbh; crowns open, often wispy and greyish or light grey-green, the ultimate branchlets 
commonly pendulous or sub-pendulous. Bark grey, longitudinally fissured on main stems, smooth 
on upper branches. Branchlets white appressed-hairy between ribs at extremities but ageing glabrous 
and normally ribless, the ribs red-brown or sometimes yellowish with or without a veneer of shiny, 
translucent resin. New shoots resinous; youngestphy/lodes sometimes indistinctly to obviously striate or 
more commonly the nerves obscured by a dense covering of red-brown to black (when dry) glandular 
hairlets within a resin matrix; expandingphyllodes striate with appressed silvery hairs between the 
±resinous nerves, with scattered glandular hairlets. Phyllodes long, slender and commonly pendulous, 
usually (60-)80-200(-230) mm long, 0.8-1.2 mm wide, terete to sub-terete or rarely flat, straight 
or more commonly variously curved, sigmoid or sinuous, not rigid, dull green to light grey-green, 
appressed silvery-hairy between nerves but becoming glabrous with age; parallel longitudinal nerves 
numerous and fine; apices innocuous. Gland situated on adaxial surface of phyllode (2-)4-25(-35) 
mm above pulvinus, the phyllode often slightly but noticeably bent and/or slightly swollen at the gland. 
Inflorescences simple or rudimentary racemes to 3 mm long; peduncles (4—)5—12(—15) mm long, with 
a mixture of simple, appressed, white hairs and red, glandular hairlets, often glabrous when in fruit; 
spikes 10-30 mm long when dry, light golden. Bracteoles normally sub-peltate, 0.5-0.7 mm long, 
the laminae slightly thickened and larger than sepal apices. Flowers 5-merous; sepals free or almost 
so, linear-spathulate, slightly more than % length petals, the laminae small; petals 1.5-1.7 mm long. 
Pods (15-)20-50(-90) mm long, (6-)8-12(-16) mm wide, oblong to narrowly oblong, obovate or 
rarely elliptic, narrowed at base, not constricted between the seeds, thinly coriaceous to ±crustaceous, 
flat, sparsely to moderately and minutely appressed-hairy, sometimes glabrous, brown to reddish 
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brown or (especially when immature) greyish brown, sometimes slightly resinous, ±obscurely openly 
reticulate with nerves normally longitudinally trending, stipitate; marginal wings (0.5-)l-2(-2.5) mm 
wide, rarely undulate. Seeds oblique to transverse in the pods, 4-7 mm long, 2.5—4 mm wide, obloid- 
ellipsoid to ovoid, compressed, light to dark brown, shiny; funicle folded below a relatively small, 
creamy white aril. (Figures 55-57) 

Characteristic features. Graceful trees 4-10 m tall with open and often wispy crowns, the ultimate 
branchlets commonly pendulous or sub-pendulous. Branchlets white appressed-hairy between 
normally red-brown ribs at extremities, the ribs not resinous or with a veneer of shiny, translucent 
resin. New shoots resinous. Phyllodes normally terete, long and slender (mostly 80-200 x c. 1 mm), 
often pendulous, commonly variously curved, sigmoid or sinuous, dull green to light grey-green. 
Gland mostly 4-25 mm above pulvinus, the phyllode often slightly but noticeably bent and/or slightly 
swollen at the gland. Pods mostly 20-50 x 8-12 mm, brown to reddish or greyish brown, ±obscurely 
openly reticulately nerved; marginal wing mostly 1-2 mm wide. 

Selected specimens seen. WESTERN AUSTRALIA: Gary Highway between Gunbarrel Highway 
and Windy Corner, 24 July 1967, J.S. Beard 4862 (PERTH); Gibson Desert, 53 km SSE of E end of 
Clutterbuck Hills, 14 June 1983, S.D. Hopper 2904 (PERTH); c. 2 kmNE of Pass oftheAbercerrages, 
2 Nov. 1983, A.C. Kalotas 1632 (CANB, DNA n.v., PERTH); Ashburton Botanical District-eastern 
extremity, 60 km from Wongawol Homestead ( c. 223 km E of Wiluna) on the Gunbarrel Hwy to 
Carnegie Hsd, 6 Sep. 1984, B.R. Maslin 5630 (BRI, CANB, PERTH); c. 59 km E of Sandstone on 
road to Leinster, 5 Sep. 2006, B.R. Maslin 8975 (PERTH); c. 90 km due NE of Newman on Ethel 
Creek Jigalong Road at Balfour Downs Station turnoff, 16 Oct. 2007, B.R. Maslin, J. Miller & J.E. 
Reid BRM 9247 (PERTH); c. 90 km due NE of Newman on Ethel Creek Jigalong Road at Balfour 
Downs Station turnoff, 16 Oct. 2007, B.R. Maslin, J. Miller & J.E. Reid BRM 9249 (PERTH); c. 62 
km due N of Laverton, on road to Bandya Station, 54 km N of Grand Central Road, 16 Oct. 2008, B.R. 
Maslin & J.E. Reid BRM 9661 (PERTH); Lake Cohen, 80 km N [of] Gunbarrel Highway, 10 Nov. 
1983, S.J. Midgley SM 658 (PERTH); 0.5 km along Newman Airport road from Newman Airport, W 
side of road, 26 Oct. 2009, J.E. Reid JER 5 (PERTH); W of Carnegie Station, 30 Aug. 1998, J. G. & 
M.H. Simmons 3735 (PERTH); 23.6 km SW of Billinooka homestead, 6 Sep. 1991, PG. Wilson & R. 
Rowe PGW 986 (BRI n.v.,K n.v., PERTH). NORTHERN TERRITORY: c. 33 kmNNW ofYuendumu 
on Tanami-Alice Springs road, Central Australia N district, 15 Sep. 1982, R.B. Hadlow &A.B. Court 
RBH 197 (DNA v., PERTH ex CANB); Central Mount Stuart, 1 July 1974, T.S. Henshall 473 (NSW 
n.v., PERTH ex NT); c. 75 km due SSE of Alice Springs, 1.7 km S of Deep Well North, 17 Oct. 2000, 
B.R. Maslin 8154 (CANB, PERTH); 2.4 km S of Floodout Bore turnoff (off Rabbit Flat-Yuenduma 
Road), 9 Oct. 1984, L. Thomson LXT 106 (PERTH). SOUTH AUSTRALIA: Lindsay Creek area 
(Lindsay Creek crosses Ilbunga, which is c. 130 km NNW of Oodnadatta), May 1973, B. Major 80 
(PERTH ex AD). QUEENSLAND: none seen. 

Distribution. Acaciaparaneura has a scattered and somewhat discontinuous distribution from about 
119°E in Western Australia east to the Northern Territory border; it also occurs in the southern part of 
Northern Territory and northern South Australia with outliers in central Queensland (Pedley 2001: the 
distribution point for A. paraneura in far-western New South Wales in Pedley’s Figure 418 is an error). 
In Western Australia most collections of the species are from the southern Pilbara, eastern Gascoyne, 
Gibson Desert and Central Ranges IBRAbioregions, with scattered outliers in the Murchison bioregion 
to the south (these include both the narrow-pod variant which is discussed under Variation below, and 
the typical variant). There are very few records of the species from the Little Sandy Desert, southern 
Great Sandy Desert and Great Victoria Desert bioregions. In the Pilbara A. paraneura extends from 
near Tom Price (where it is uncommon; unvouchered record) through the Hamersley Range to the 
vicinity of Ethel Creek Station (where it is common) (Maslin et al. 2010) (Figure 58). 
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Figure 55. Acacia paraneura. A, D - mature plants showing typical weeping habit; B - branch showing pendulous to 
sub-pendulous phyllodes; C - branch showing predominately non-pendulous phyllodes; E, F - mature pods with marginal 
wings. Photographs by B.R. Maslin. 
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Figure 56. Acacia paraneura. A - phyllode variation from a range of specimens; B - branchlets, a) penultimate 
branchlet ribless, b) penultimate branchlet with minimal translucent resin on ribs; C - phyllode glands (arrowed), 
a, c) swollen, kinked and displaced from pulvinus, b, d) swollen, slightly kinked and displaced from pulvinus; 
D - new shoots, a, b) dark-coloured and resinous, vegetative buds and first phyllodes covered with dense layer of 
glandular hairlets, expanding phyllodes becoming striate; E - pods, a) exterior from holotype specimen, b) interior 
with seeds showing marginal wing, c) exterior showing marginal wing, d) exterior, e) exterior, pod and pod wing 
narrower than normal; F - seed with small aril. Scale bars shown on figure; vouchers are listed in Appendix 1. 
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Figure 57. Holotype of Acacia paraneura (PERTH 00597406), scale = 5 cm. 
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Habitat. Grows in a variety of soils ranging from red or red-brown sand through loam to clay commonly 
stony or gravelly on the surface and often over hardpan. It often occurs on plains and flats (commonly 
in water-gaining sites) or in gently undulating country, but is sometimes found on rocky ridges or in 
sand dune country. Acaciaparaneura typically grows in Mulga shrubland or woodland communities 
over low shrubs (e.g. Chenopod or Eremophila spp.) and/or Spinifex ( Triodia spp.). 

Flowering and fruiting period. Plants with an abundance of inflorescences at anthesis have been 
collected in January and in all months from May to October; sometimes immature pods co-occur with 
the flowers. Pods with mature seeds have been collected from mid-September to mid-November, but 
plants are often sterile during this period. 

Taxonomy. Acacia paraneura is a member of the Grey-green Alliance and is most closely related to 
A.pteraneura (see Affinities below for discussion). While it could be argued that these species might be 
treated as infraspecific taxa of a single variable species, such an action would result in a perplexingly 
variable species. We therefore consider it more appropriate, and not at variance with the ranks ascribed 
elsewhere in this work, to treat them as distinct species, albeit narrowly circumscribed. 



Figure 58. Distribution of A. paraneura (®) based on specimens examined at the Western 
Australian Herbarium (PERTH). Boundaries and name abbreviations for IBRA bioregions 
(Department of Environment, Water, Heritage and the Arts 2008) are shown in grey. 
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Pedley (2001: 314) regarded the specimen B.R. Maslin 2273a which Randell (1992) cited in the 
protologue of A. aneura var. conifera as A. paraneura, however, having inspected this specimen we 
are unsure of its identity (it may be a hybrid involving ,4. aptaneura and A. pteraneura). 

Variation. Acacia paraneura has a distinctive facies in the field, especially when the branchlets and 
phyllodes are pendulous or sub-pendulous, a character that is otherwise unknown in the Mulga group. 
The weeping habit, however, is not constant for the species and both weeping and non-weeping 
morphotypes occur. Weeping morphotypes seem more common than non-weeping ones, and the 
two are sometimes found growing together. In the field non-weeping individuals of A. paraneura 
can normally be distinguished from co-occurring other Mulga species by their more open and rather 
wispy crowns. Randell (1992: 117) considered that these non-weeping individuals might represent 
intergrades between^, paraneura (which Randell described as having a weeping habit) and A. aneura , 
however, there is no evidence to suggest that this is the case. 

The position of the phyllode gland in A. paraneura is very variable, but it is always removed from the 
pulvinus (the gland position is normally marked by a kink and/or swelling of the phyllode lamina). 
Large variations occur even on a single plant. 

Typically some or all of the phyllodes of A. paraneura exceed 100 mm in length, but there are some 
exceptions. In the Pilbara region near Newman there are a few specimens with atypically short phyllodes 
( c. 40-60 mm long; e.g. B.R. Maslin et al. BRM 9249) and although these are sometimes found on 
juvenile plants there is no direct correlation between plant age and phyllode length. Similarly, in the 
Little Sandy and Gibson Deserts and the Central Ranges near Giles there are a few specimens with 
phyllodes mostly 60-95 mm long (e.g. A. Kalotas 1596, from SW of Lake Hopkins). 

As noted under Distribution above there are a few specimens from the vicinity of Sandstone (SW 
of the main occurrence of the species) with slightly narrower than normal pods (6-8 mm wide) with 
narrow wings (0.5-1 mm wide), e.g. B.R. Maslin 8975. Although these specimens are provisionally 
referred to A. paraneura their taxonomic status requires further investigation. 

Specimens with the longest pods (to about 70-90 mm) occur on Wongawol Station, about 200 km 
east-north-east ofWiluna; the type of A. paraneura has these atypically long pods. 

Affinities. As already noted A. paraneura is most closely related to A. pteraneura. Acacia paraneura 
has a wider distribution than A. pteraneura and unlike that species is uncommon in the western and 
south-western Mulga zone of Western Australia (compare Figures 58 and 62). In the field the two 
species normally display different habit characteristics with A. pteraneura a smaller plant with stems 
more crooked, its lower branches often horizontally spreading so that adolescent plants commonly 
assume a pseudo-conifer growth form (this growth form seems not to occur in A. paraneura ), the 
crown a darker green colour, often denser and never with the pendulous or sub-pendulous branchlets 
and phyllodes that often occur in A. paraneura. These differences easily enabled the species to be 
distinguished at 62 km north of Laverton where they are parapatric (A. paraneura - B.R. Maslin & 
J.E. Reid BRM 9661; A. pteraneura - B.R. Maslin & J.E. Reid BRM 9662). Despite their habit and 
geographic differences A. paraneura and A. pteraneura can sometimes be difficult to separate on 
herbarium specimens; normally the best distinguishing character is their phyllode length which usually 
exceeds 100 mm in A. paraneura (but see note under Variation above) but rarely reaches 100 mm in 
A. pteraneura. 
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Acacia paraneura and A. aptaneura are sometimes sympatric and in the absence of pods or habit 
information it can occasionally be difficult to separate them when using herbarium material. In these 
cases one way to recognise A. aptaneura is by its gland which is located close to the pulvinus (less 
than 4 mm) and its phyllodes which are normally straighter and not as discernibly kinked at the gland 
as in A. paraneura. 

Hybridity. Judging from morphological features and field observations it appears that A. paraneura 
occasionally hybridises with A. aptaneura. For example, in the Pilbara region about 80 km due east- 
north-east of Newman, B.R. Maslin et al. BRM 9251 (A. aptaneura) and B.R. Maslin et al. BRM 
9253 (A. paraneura) co-occurred with B.R. Maslin et al. BRM 9252 (a possible hybrid between the 
two species). 

See note under A. macraneura regarding putative hybridity with A. paraneura. 

Notes. This species has significant horticultural potential on account of its attractive growth form. 
However, while it is likely to be reasonably long-lived, A. paraneura is also likely to have a relatively 
slow growth rate. Furthermore, plants of this species are often inhabited by gall-producing thrips 
and this could also constrain its use as a horticultural plant if left untreated. Indigenous people of the 
Pilbara used the dense wood from A. paraneura to make weapons and hunting tools, the seeds and 
immature pods were eaten and the roots were used as fire sticks. 

Conservation status. Not considered rare or endangered. 

Common name. Weeping Mulga (Randell 1992: 117; Maslin et al. 2010). 

Aboriginal name (Language Group in parentheses). Warlun (Kurrama). 

Etymology. The botanical name is derived from the Greek para (near) and aneura (without nerves) 
reflecting its affinities to A. aneura. 

Acacia pteraneura Maslin & J.E.Reid, sp. nov. 

Frutices multi-caules vel in statu maturitas arbores ad 6(-8) m altae, interdum forma coniferarum vel 
(in statu juvenili) pseudo-coniferarum; caules et ramuli major sub-recti vel distorti. Cortex cinereus 
vel nigellus. Costi ramulorum plerumque rubro-brunnei, non resinosi vel strato ±tenue resinae ornati. 
Surculi novi resinosi. Phyllodia teretia vel sub-teretia, 40-80(-100) mm longa, plerumque diverse 
curvata ad sinuosa vel sigmoidea, plerumque viridia vel cinereo-viridia. Gians plerumque 2-10 mm 
supra pulvinum posita, phy llodium ad glandem plerumque tumidum et crispatum. Legumina plerumque 
15—40 x 8-15 mm, alis marginalibus plerumque 1-3, plerumque leviter undulatis. Semina 4-6 x 
2-3.5 mm. 


Typus: 109 km north-west of Meekatharra on road to Gascoyne Junction, Western Australian, 
10 September 2006, B.R. Maslin 9058 (holo: PERTH 07487517; iso. K). 

Acacia aneura var. conifera Randell, J. Adelaide Bot. Gard. 14(2): 122 (1992); Racosperma aneurum 
var. coniferum (Randell) VQd\Qy,Austrobaileya 6:450(2003). Type citation'. ‘ c. 25kmNNWYuendumu, 
N.T., P.K. Latz 8804 , 25.viii. 1981 (PERTH).’ Type', c. 25 km NNW of Yuendumu, Northern Territory, 
25 August 1981, P.K. Latz 8804 (holo: PERTH 00728861; iso: CBG, NT). 
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Acacia sp. Mulga broad wings (B.R. Maslin 9058): Australian Plant Census , http://www.anbg.gov. 
au/chah/apc/index.html; Western Australian Herbarium, in FloraBase , http://florabase.dec.awa.gov. 
au [accessed June 2010], 

Acacia sp. Mulga narrow wings (B.R. Maslin et al. BRM 9149): Australian Plant Census , http://www. 
anbg.gov.au/chah/apc/index.html; Western Australian Herbarium, in FloraBase, http://florabase.dec. 
awa.gov.au [accessed June 2010], 

Rounded or obconic, multi-stemmed shrubs to 3 m tall and 4 m wide, maturing to single-or few¬ 
stemmed, mostly obconic trees to 6(-8) m tall, sometimes with a pseudo-conifer (adolescent plants) 
or rarely a conifer growth form, stems to c. 20 cm dbh, the stems and major branches sub-straight to 
crooked, the upper branches obliquely ascending to erect (except some or all horizontal on pseudo¬ 
conifer and conifer plants); crowns normally sub-dense and green but sometimes dense or grey-green. 
Bark grey to blackish, longitudinally fissured on main stems, smooth on branches. Branchlets often 
dark grey, white appressed-hairy between ribs at extremities but becoming glabrous and ribless with 
age, the ribs resinous or not resinous and commonly red-brown, the resin translucent and forming a thin 
veneer to moderately thick overburden (resin best developed on juvenile plants and immediately below 
insertion of phyllodes on some mature plants). New shoots resinous; youngestphyllodes sometimes 
indistinctly or obviously striate but more commonly the nerves obscured by a dense covering of dark 
brown, red-brown or black (when dry) glandular hairlets within a ±shiny resin matrix, the glandular 
hairlets becoming scattered as the shoot elongates but normally persistent on the expanding phyllodes, 
young branchlets and the uppermost mature phyllodes. Phyllodes 40-80(-l 00) mm long, often shorter 
(to c. 20 mm) on juvenile plants, 0.8—1 2(—1.5) mm wide, terete to sub-terete or rarely interspersed 
with a few compressed or flat, mostly variously curved to sinuous or sigmoid and ascending to erect, 
not rigid, often slightly resinous, single or sometimes grouped in often nodose clusters of 2-5, green 
to greyish green or occasionally sub-glaucous, with appressed, silvery hairs between nerves (most 
obvious on young phyllodes); parallel longitudinal nerves numerous and fine; apices acute, innocuous, 
straight to uncinate. Gland situated on adaxial surface of phyllode usually 2—10(—15) mm above the 
pulvinus, the phyllode often swollen and/or kinked at the gland. Inflorescences simple; peduncles 

7- 15 mm long, with sparse to moderately dense, appressed white hairs normally interspersed with 
red-brown glandular hairlets; spikes (few seen) 10-30 mm long, golden. Bracteoles (few seen) sub- 
peltate, 0.4-0.7 mm long, the claws short and glabrous, the laminae widely ovate, slightly thickened, 
dark brown and indexed, morphologically dissimilar to sepals. Flowers (few seen) 5-merous; sepals 
free or almost so, Vs-Yz length of petals, the claws linear to narrowly oblong and expanded at their 
non-thickened, sparsely ciliolate apices; petals 1.5 mm long. Pods (10—) 15—40 mm long, usually 

8- 15 mm wide including the wing, mostly oblong to narrowly oblong, sometimes elliptic or obovate, 
not or scarcely constricted between the seeds, thinly coriaceous, flat, brown to greyish brown or reddish 
brown, glabrous to moderately minutely appressed white-hairy, often with very scattered red-brown 
glandular hairlets, sometimes slightly resinous, openly reticulate with nerves obscure to somewhat 
evident and generally longitudinally trending, gradually or ±abruptly narrowed to a basal stipe 2-5 mm 
long; marginal wing 1—3(—3.5) mm wide, commonly shallowly undulate. Seeds oblique or sometimes 
longitudinal in the pods, 4-6 mm long, 2-3.5 mm wide, ellipsoid to obloid, compressed, mid-brown 
to dark brown, shiny; funicle expanded into a small, white or pale yellow aril. (Figures 59-61) 

Characteristic features. Multi-stemmed shrubs maturing to single-or few-stemmed trees to 6(-8) m 
tall, sometimes with a pseudo-conifer (adolescent plants) or rarely conifer growth form, stems and 
major branches sub-straight to crooked; crowns normally ±dense and green. Bark grey to blackish. 
Branchlet ribs commonly red-brown, not resinous or with a normally ±thin layer of translucent resin. 
New shoots resinous, the youngest phyllodes normally with a dense covering of dark brown, red- 
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brown or black glandular hairlets which become scattered as the shoot expands. Phyllodes terete to 
sub-terete, 40-80(-100) mm long, mostly variously curved to sinuous or sigmoid, normally green to 
greyish green. Gland mostly 2-10 mm above the pulvinus, the phyllode often swollen and/or kinked 
at the gland. Pods mostly 15^10 x 8-15 mm, not or scarcely constricted between the seeds, openly 
reticulately nerved; marginal wings normally 1-3 mm wide and often shallowly undulate. Seeds 4-6 
x 2-3.5 mm. 


Selected specimens seen. WESTERN AUSTRALIA: Great Victoria Desert margin, 8 Apr. 1984, 
B. Downing 872 (CANB n.v., MEL n.v., PERTH); 9 km W of Laverton on Leonora-Windarra Road, 
c. 110 km NW of Leonora, 9 Oct. 1983, S.J. Forbes s.n. (PERTH 00600598; coniferous growth form; 
specimen cited by Randell (1992) under A. aneura var. conifera)-, 9 km S of Teutonic Bore Mine 
on Leonora-Agnew Road, c. 9 km N of Sullivan’s Creek, 10 Oct. 1983, S.J. Forbes 1546 (MEL 
n.v., PERTH: pods narrower than normal; this specimen was cited by Pedley 2001 under A. aneura 
var. microcarpa which we regard as conspecific with A. incurvaneura), 4 miles E of Notabilis Hill, 
Gunbarrel Highway, Gibson Desert, 25 July 1963, A.S. George 5376 (PERTH: coniferous growth 
form; this specimen was cited by Randell (1992) under A. aneurav ar. conifera ); 23 miles [37 km] N of 
Warburton Mission, 1 Oct. 196 6 , A.S. George 8191 (PERTH: pods narrower than normal; this specimen 
was cited by Pedley 2001 under A. aneura var. microcarpa ); Cue [8 km from Lakeside Homestead 
on the track to Cue], 3 Oct. 1965, K.F. Kenneally 52A (PERTH: this specimen was cited by Pedley 
2001 under A. aneura \ ar. microcarpa ); 11 kmWofWilunaonroadtoMeekatharra, 1 Apr. 1992, B.R. 
Maslin 7074 (PERTH: this specimen was cited by Pedley 2001 under A. aneura var. tenuis which we 
regard as conspecific with A. aptaneura); 29.5 km N of Meekatharra on Great Northern Highway to 
Newman, 11 July 2000, B.R. Maslin 8007 (CANB, PERTH: coniferous growth form); 92 kmNW of 
Meekatharra on road to Gascoyne Junction, 10 Sep. 2006, B.R. Maslin 9067 (PERTH); 11.5 km N of 
Meekatharra on Great Northern Highway to Newman, 11 Sep. 2006, B.R. Maslin 9085 (PERTH); 66 
km W of Sandstone on road to Mt Magnet, 12 Nov. 2008, B.R. Maslin 9928 (NT, PERTH); c. 45 km 
due NW of Paynes Find on W side of Mongers Lake, 5.5 km S of Paynes Find-Yalgoo Road on minor 
road to Warriedar Homestead, 13 Nov. 2008, B.R. Maslin 9941 (PERTH); Woolgarong Station 106.5 
kmN of Mullewa on Carnarvon-Mullewa Road, 3 Oct. 2007, B.R. Maslin, J. Miller & J.E. Reid BRM 
9134 (BRI, PERTH); Milly Milly Station near intersection of Erong Springs Road, 9.5 km W of Milly 
Milly Homestead, 0.3 km N of Byro-Milly Milly Road, 5 Oct. 2007, B.R. Maslin, J. Miller & J.E. 
Reid BRM 9158 (AD, BRI, PERTH); Dairy Creek Station, c. 1 km NW of Congo Creek crossing on 
Dairy Creek-Gascoyne Junction Road, 6 Oct. 2007, B.R. Maslin, J. Miller & J.E. Reid BRM 9171A 
(AD, PERTH); 14 km from Laverton on the road to Leonora, 27 Oct. 2007, B.R. Maslin, J. Miller 
& J.E. Reid BRM 9339A (PERTH: coniferous growth form); Weld Range, 70.5 km NW of Cue on 
Beringarra-Cue Road, 14 Oct. 2008, B.R. Maslin & J.E. Reid BRM 9642 (PERTH: coniferous growth 
form). NORTHERN TERRITORY: 49 km by road W from Finke, 12 Aug. 1993, S.G. Pearson SGP 
260 (AD). SOUTH AUSTRALIA: 9.4 km SE from Maryinna Hill (5.2 km direct ESE of Oompeinna 
Hill), 16 Mar. 1995, PJ. Lang & H.P. Vonow BS23-24603 (AD). 

Distribution. In Western Australia A. pteraneura extends from the latitude of Gascoyne Junction (c. 
115°E) eastwards to the Northern Territory and South Australian borders, with most collections from 
between about 23°S and 29°S. Although we have not comprehensively examined collections from 
outside ofWestern Australia A. pteraneura does occur in the Northern Territory and in South Australia. 
In Western Australia A. pteraneura is particularly common in the Murchison IBRA bioregion but it 
also occurs in the Gascoyne, southern Pilbara, eastern Yalgoo, eastern Carnarvon, Little Sandy Desert 
(rare), Gibson Desert, Central Ranges and Great Victoria Desert bioregions, with outliers in the northern 
Nullarbor Bioregion (e.g. B. Downing 872). The typical variant of the species predominates in the 
western part of the geographic range and although the narrow-pod variant (discussed below under 
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Figure 59. Acaciapteraneura. A, E - plants showing typical ±obconic habit; B - new shoot resinous, red-brown and 
with conspicuous glandular hairlets; C - new shoot resinous and dark brown, and phyllodes often kinked at gland 
which is commonly displaced from pulvinus; D - inflorescence spikes; F - mature pods with broad marginal wings. 
Photographs by B.R. Maslin. 
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Figure 60. Acaciapteraneura. A - phyllode variation from a range of specimens; B - branchlets, a) mature 
branchlet ribless, b) penultimate branchlet, red-brown, with translucent resin on ribs; C - clustered phyllode 
development; D - new shoots, a) dark-coloured and resinous, vegetative buds and first phyllodes covered 
with dense layer of glandular hairlets, expanding phyllodes becoming striate, b) dark-coloured and scarcely 
resinous, vegetative buds and first phyllodes covered with dense layer of glandular hairlets, expanding phyllodes 
becoming striate; E - phyllode glands (arrowed), a) swollen, kinked and displaced from pulvinus, b) slightly 
swollen, not kinked and displaced from pulvinus, c) not swollen, slightly kinked and slightly displaced from 
pulvinus, d) swollen, not kinked and displaced from pulvinus, e) swollen, kinked and displaced from pulvinus; 
F - pods, a, b) exteriors, c) exterior showing marginal wing, d) interior with seeds showing marginal wing; 
G - seed with small aril. Scale bars shown on figure; vouchers are listed in Appendix 1. 
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Figure 61. Holotype of Acacia pteraneura (PERTH 07487517), scale = 5 cm. 
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Variation ) is also scattered here it extends well to the east (to the Northern Territory-South Australian 
border). A few specimens from the Pilbara region are provisionally referred to A. pteraneura but pods 
are needed to confirm the identity of most (but see note under Variation below) (Figure 62). 

Habitat. Acacia pteraneura grows in a variety of habitats. It is commonly found in red-brown sand, 
sandy loam, clay or sandy clay loam often over hardpan and often with a stony surface (especially 
quartz or banded ironstone rubble). It is often found on stony plains but extends to low rocky hills 
(e.g. banded ironstone, quartz) or sometimes lateritic breakaways where it occurs in skeletal soils. It 
sometimes grows in association with granite or in water-gaining sites such as diffuse drainage channels 
or alluvial flats. It is normally found in open mixed Mulga shrubland or low woodland communities, 
either scattered or relatively common in places. 

Flowering and fruiting period. Plants with an abundance of inflorescences at anthesis have been 
collected in April and May and again from July to September. Plants with sporadic flowers also occur 
during these months and in March and October. In the July-October period the flowers sometimes 
co-occur with immature pods. Pods with mature seeds have been collected from early October to late 
November, or occasionally mid-September. This species appears to be more fecund than most other 



Boundaries and name abbreviations for IBRA bioregions (Department of Environment, 
Water, Heritage and the Arts 2008) are shown in grey. 
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Western Australian Mulga species and the pods can be produced on plants when fairly young (e.g. 
when plants are about 2 m tall). 

Taxonomy. Acacia pteraneura is a member of the Grey-green Alliance and is most closely related to 
A. paraneura mdA.fuscaneura (see these species for discussion), but also has affinities with A. aneura. 
As defined here A. pteraneura is a broadly circumscribed species and is a common Mulga in Western 
Australia, but was not recognised as a distinct entity by either Randell (1992) or Pedley (2001). 
However, some PERTH specimens had been determined by Pedley as A. aneura var. crebra, a name 
that was never formally published. While it could be argued that A. pteraneura and A. paraneura might 
be treated as infraspecific taxa of a single variable species, such an action would result in perplexingly 
variable species. We therefore consider it more appropriate, and not at variance with the ranks ascribed 
elsewhere in this work, to treat them as distinct species, albeit narrowly circumscribed. 

As will be seen from the specimen listing above, Pedley (2001) cited some specimens of A. pteraneura 
under A. aneurav ar. microcarpa (which we regard as conspecific with A. incurvaneura) and A. aneura 
var. tenuis (which we regard as conspecific with A. aptaneura ), and Randell (1992) cited some specimens 
of A. pteraneura under A. aneura var. conifera. 

Morphology. Juvenile plants of this species sometimes have some phyllodes arranged in nodose clusters 
of two to five; these clusters are absent or very infrequent on mature adult plants. Plants possessing 
a conifer (all lateral branches horizontal) (Figure 2B, D) or pseudo-conifer (lower lateral branches 
horizontal) (Figure 3 A, D) growth form sometimes occur in A. pteraneura ; these individuals normally 
also have some clustered phyllodes. Plants with narrow pods provisionally referred to A. pteraneura 
can also possess conifer and pseudo-conifer growth forms. 

Variation. There is considerable variation in phyllode, pod and gland characters within A. pteraneura 
but there appear to be no sharp morphological discontinuities or strict character correlations that 
enable discrete taxa to be defined. It is clear that more work, especially genetic and field studies, 
is needed to elucidate the variation. Of particular interest is the heterogeneous narrow-pod variant 
discussed below. 

Plants regarded as typical A. pteraneura have pods that are normally 8-15 mm wide with wings 1-3 mm 
wide, and green phyllodes with the gland normally located 2-10 mm above the pulvinus. There are, 
however, some specimens with generally narrower pods (5-8 mm wide, with wings c. 1 mm wide) 
and with the gland (0-)l^l mm above the pulvinus. These plants were formerly known under the 
phrase nameHcaczasp. Mulga narrowwings (B.R. Maslin et al. BRM 9149) at PERTH. Judging from 
morphological criteria there seemingly are discordant elements within this narrow-pod variant with 
some specimens possibly representing hybrids between A. incurvaneura and A. pteraneura (including 
the specimen B.R. Maslin etal. BRM 9149 noted above). These putative hybrids have grey, grey-green 
or sub-glaucous mature phyllodes (green when young). The other element shows affinities to A. aneura 
and appears to be the only form of A. pteraneura that occurs in the eastern part of the species range 
(such as the Gibson Desert and ranges east of Warburton, e.g. A.S. George 8191 which Pedley 2001 
cited under A. aneura var. microcarpa ); however, many specimens from this area are without pods so 
their identity cannot be confirmed. Fruiting specimens from one Pilbara population about 60 km east- 
south-east of Newman may also represent this same variant (e.g. B.R. Maslin et al. BRM 9244). 

Affinities. As already noted A. pteraneura is closely related to both A. fuscaneura and A. paraneura 
(see these two species for discussion of differences). It is also close to A. aneura which is most reliably 
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distinguished by its flat phyllodes. 

Acacia pteraneura can resemble terete-phyllode forms of A. aptaneura with which it is sometimes 
sympatric. The most reliable character for distinguishing these species is their pods which are clearly 
winged in A. pteraneura and rimmed in A. aptaneura ; there are also some differences in pod colour, 
indumentum and nervation. However, care is needed with non-fruiting specimens not to confuse the 
two species. Normally A. pteraneura can be recognised by its glands which are often (but not always) 
further removed from the pulvinus and its phyllodes which are often more obviously swollen and/or 
kinked at the gland than in A. aptaneura. Also, the phyllodes of A. pteraneura are often more strongly 
curved or sinuous to sigmoid than those of A. aptaneura and its new shoots are often darker coloured 
with more obvious and longer-persistent reddish glandular hairlets. Furthermore, when ribs are present 
on the young branchlets they are more pronounced and darker coloured (red-brown to light brown) in 
A. pteraneura than in A. aptaneura (where they are yellow or yellowish). Regrettably, these differences 
disappear as the branchlets mature. In the field it is often seen that the stems and main branches of 

A. pteraneura are normally more crooked than those of A. aptaneura. 

Hybridity. As noted under Variation above A. pteraneura possibly hybridises with A. incurvaneura 
(Blue Alliance). These putative hybrids have been recorded as growing with one or other or both or 
neither of the putative parents, e.g. B.R. Maslin 9083 (with both putative parents), B.R. Maslin et al. 
BRM 9272 (with A. incurvaneura ), B.R. Maslin 9070 (with A. pteraneura ), and B.R. Maslin & J.E. 
Reid BRM 9618 and B.R. Maslin 8940 (with neither parent, the former forming a monotypic stand, 
the latter occurring in a mixed Mulga community). 

Acacia pteraneura also possibly occasionally hybridises with A. aptaneura (Green Alliance), e.g. 

B. R. Maslin & J.E. Reid BRM 9613 at Mt Augustus (neither putative parent was recorded from this 
population but occurred nearby, namely, B.R. Maslin & J.E. Reid BRM 9612 - A. pteraneura and 
B.R. Maslin & J.E. Reid BRM 9617 - A. aptaneura). Acacia pteraneura also putatively hybridises 
with A. fuscaneura and A. macraneura (see these species for discussion). 

Conservation status. Not considered rare or endangered. 

Common name. Broad-wing Mulga. 

Etymology. The species name is derived from the Greek pteron- (a wing, with reference to the very 
broad wing on the pods of this species), with ‘aneura’ as the stem of the epithet. 
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Voucher specimens for figures in text. All vouchers are housed at the Western Australian Herbarium 
(PERTH), unless specified. 

Figure 5. A - a) B.R. Maslin & J.E. Reid BRM 9660, b) B.R. Maslin & J.E. Reid BRM 9659, c) B.R. 
Maslin & J.E. Reid BRM 9658, d) B.R. Maslin, J. Miller, L. Sweedman & B. Cole BRM 7900B, e) 
B.R. Maslin & J.E. Reid BRM 9655, f) B.R. Maslin & J.E. Reid BRM 9654, g) B.R. Maslin & J.E. 
Reid BRM 9656, h) B.R. Maslin & J.E. Reid BRM 9652, i) B.R. Maslin & J.E. Reid BRM 9651. 

Figure 6. A - a) B.R. Maslin 8946, b) B.R. Maslin 8949, c) B.R. Maslin 8943, d) B.R. Maslin 8940, 
e) B.R. Maslin 8941, f) B.R. Maslin 8942, g) B.R. Maslin 8951, h) B.R. Maslin 8948, i) B.R. Maslin 
8944, j) B.R. Maslin 8945, k) B.R. Maslin 8947. 

Figure 9. A - a) S. van Leeuwen 693, b) M.E. Trudgen MET 17624, c) B.R. Maslin, J. Miller & J.E. 
Reid BRM 9253, d) B.R. Maslin & J.E. Reid BRM 9719, e) B.R. Maslin 8959A, f) B.R. Maslin 9924, 
g) B.R. Maslin, J. Miller & J.E. Reid BRM 9240; B - M.E. Trudgen 17651; C - a) B.R. Maslin & 
J.E. Reid BRM 9668, b, c) M.E. Trudgen MET 16050, d) B.R. Maslin 9019, e) B.R. Maslin & J.E. 
Reid BRM 9758, f) B.R. Maslin & J.E. Reid BRM 9699, g) D. Edinger 4386; D - a) P.K. Latz 8006, 
b) M.E. Trudgen MET 15946, c) R. Fairman 25 ID; E - a) S. van Leeuwen for B.R. Maslin BRM 
8085, b) B.R. Maslin 8048A, c) M.E. Trudgen & G. Marney MT 2575, d) N. Burrows JK 11, e) B.R. 
Maslin & J.E. Reid BRM 9593; F - a) N.E. Casson & E.M. Mattiske MCPL 1062, b) K.J. Gibbons 
143 (PERTH 07859880), c) B.R. Maslin 8990, d) B.R. Maslin & J.E. Reid BRM 9781, e) B.R. Maslin 
& J.E. Reid BRM 9745, f) B.R. Maslin 8959A, g) B.R. Maslin 5029, h) S.D. Hopper 4991; G - B.R. 
Maslin 8977. 

Figure 10. A- a) B.R. Maslin, J. Miller & J.E. Reid BRM 9175, b) M.E. Trudgen MET 17638 (pod at 
upper end of width range); B -B.R. Maslin, J. Miller & J.E. Reid BRM 9160 (gland further removed 
from pulvinus base than normal); C - a) B.R. Maslin 9932, b, c) B.R. Maslin & J.E. Re id BRM 9746; 
d, e) B.R. Maslin, J. Miller & J.E. Reid BRM 9147, f) B.R. Maslin & J.E. Reid BRM 9786; D - a, b) 
B.R. Maslin & J.E. Reid BRM 9584, c) S. van Leeuwen 1291, d) B.R. Maslin 7514, e) B.R. Maslin 
7516, f) B.R. Maslin 5076, g) B.R. Maslin 7099, h) B.R. Maslin 9086, i, j) B.R. Maslin 8128, k) B.R. 
Maslin, J. Miller & J.E. Reid BRM 9174. 

Figure 12. Acacia aneura. A - a) M. McDonald 1796/1, b) B.R. Maslin, J. Miller & J.E. Reid BRM 
93 52A (pods both bevel-edged and winged), c) B.R. Maslin & J.E. ReidBRM 9700A (pods both bevel- 
edged and winged), d) M.E. Trudgen 17651, e) P.K. Latz 20893, f) S. Adriano s.n. (PERTH 06910939), 
g) B.R. Maslin, J. Miller & J.E. ReidBRM 9221, h) B.R. Maslin & J.E. ReidBRM 9634, i) B.R. Maslin 
& J.E. Reid BRM 9718, j) B. Crespi BC 99-36, k) M.E. Trudgen 19126,1) B.R. Maslin & J.E. Reid 
BRM 9700A (pods both bevel-edged and winged), m) K.J. Gibbons 143 (PERTH 07859880), n) M. 
McDonald MM 1804 (sheet 2/2, PERTH 04326083), o) M.E. Trudgen MET 19121, p) B.R. Maslin, 
J. Miller & J.E. Reid BRM 9352 (pods both bevel-edged and winged), q) B.R. Maslin, J. Miller & 
J.E. Reid BRM 9214 (pods both bevel-edged and winged), r) B.R. Maslin, J. Miller & J.E. ReidBRM 
9176, s) D.J. Edinger 5113, t) B.R. Maslin, J. Miller & J.E. Reid BRM 9230; B - a) B.R. Maslin & 
J.E. Reid BRM 10009, b) B.R. Maslin & J.E. Reid BRM 9719 (juvenile plant); C - a) B.R. Maslin, J. 
Miller & J.E. ReidBRM 9352 (pods both bevel-edged and winged), b) J. Bidl R 108-01; D - a) G.J. 
Morse 6, b) B.R. Maslin 4620, c) M.E. Trudgen 17651; E - E. Thoma 1214 (pods both bevel-edged 
and winged); F - a) Desert Dreaming Expedition 175, b) M.E. Trudgen MET 19124, c) E. Thoma 
1214 (pods both bevel-edged and winged), d) B.R. Maslin, J. Miller & J.E. Reid BRM 9352 (pods 
both bevel-edged and winged); G- M.E. Trudgen MET 19122. 
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Figure 16. Acacia aptaneura.A-a , c) B.R. Maslin & J.E. itez'dBRM 10034-3, b, f) B.R. Maslin & J.E. 
Reid BRM 10034-4, d, g) B.R. Maslin & J.E. Reid BRM 10034, e, h) B.R. Maslin & J.E. Reid BRM 
10034-2, i, j) B.R. Maslin & J.E. Reid BRM 10034-1; B - a, b) B.R. Maslin, J. Miller & J.E. Reid 
BRM 9223 (juvenile plant, short phyllodes), c) B.R. Maslin 8039 (adolescent plant, short phyllodes), 

d) B.R. Maslin 8736, e) B.R. Maslin 7996, f) B.R. Maslin 8976, g) B.R. Maslin 8060, h) B.R. Maslin 
2221 (phyllode more incurved than normal), i) B.R. Maslin 8024A, j) B.R. Maslin 8976, k) B.R. 
Maslin 8061,1) B.R. Maslin 8772, m) B.R. Maslin, J. Miller & J.E. Reid BRM 9266, n) B.R. Maslin 
8989, o) B.R. Maslin 8033 (phyllode atypically wavy), p) M.E. Trudgen MET 17596, q) B.R. Maslin 
8084C (phyllode slightly longer than normal); C - a) R. Fairman 285, b) B.R. Maslin 8053; D - a) 
B.R. Maslin, J. Miller & J.E. Reid BRM 9342, b) B.R. Maslin 8053, c) B.R. Maslin 8071; E - a) M.E. 
Trudgen MET 16050, b) D.J. Edinger, B. & B. Backhouse & G. Marsh DJE 2339, c) R. Meissner & 
Y. Caruso 656; F - a) B.R. Maslin, J. Miller & J.E. Reid BRM 9350, b, c) B.R. Maslin 9442; G - M.E. 
Trudgen MET 15946; H - a) M.E. Trudgen MET 17638 (pod at upper end of width range), b) B.R. 
Maslin, J. Miller & J.E. Reid BRM 9350, c) B.R. Maslin & J.E. Reid BRM 9626 (bevel-edge pod 
variant), d) B. Copley 3840 (AD voucher: AD97240121); I -L.S.J. Sweedman 7027. 

Figure 20. Acacia ayersiana. A - a) S.D. Hopper 2819, b) S.D. Hopper 2880, c) B.R. Maslin, J. 
Miller & J.E. Reid BRM 9288, d) D. Edinger 4386, e) B.R. Maslin 8044E, f) M.E. Trudgen MET 
15829, g) B.R. Maslin 5641, h) B.R. Maslin, J. Miller, L. Sweedman & B. Cole BRM 7906A, i) M.E. 
Trudgen MET 17625, j) S.D. Hopper 2880, k) B.R. Maslin, J. Miller & J.E. Reid BRM 9232,1) N.E. 
Casson & E.M. Mattiske MCPL 1062, m) B.R. Maslin, J. Miller & J.E. Reid BRM 9219, n) P.K. Latz 
20892; B - a) M.E. Trudgen MET 17624, b) B.R. Maslin, J. Miller & J.E. Reid BRM 9147; C - a) 
M.E. Trudgen & G. Marney MT 2575, b) D. Edinger 4386, c) M.E. Trudgen MET 17624; D - a) S. 
van Leeuwen 693, b) D. Edinger 4386, c) B.R. Maslin 8088, d) M.E. Trudgen MET 17624; E - M.E. 
Trudgen & G. Marney MT 2575; F - a-c) B.R. Maslin, J. Miller & J.E. Reid BRM 9147; G - B.R. 
Maslin, J. Miller & J.E. Reid BRM 9147. 

Figure 21. Acacia ayersiana (narrow-phyllode variant). A- a) P.K. Latz 8006, b) B.R. Maslin 9027, c, 

e) B.R. Maslin 9014, d) B.R. Maslin 8844, f )A. Strid 20259, g) S.D. Hopper 2906A, h) B.R. Maslin & 
J. Miller BRM 9218, i) B.R Maslin 9023, j) A.S. Weston ASW 20214, k) M.E. Trudgen MET 17655, 
1) C.P. Campbell 2585, m) M.E. Trudgen MET 16101, n) M.E. Trudgen MET 17654, o) B.R. Maslin 
& J. Miller BRM 9208, p) A. Chant LG 257; B - P.K. Latz 17910; C - a) B.R. Maslin 9023, b) B.R. 
Maslin 9014. 

Figure 25. Acacia caesaneura. A- a) B.R. Maslin, J. Miller & J.E. itezf/BRM 9368, b, c) B.R. Maslin, 
J. Miller & J.E. Reid BRM 9360, d) B.R. Maslin, J. Miller, L. Sweedman & B. Cole BRM 7906C, e) 
B.R. Maslin, J. Miller & J.E. Reid BRM 9332, f) B.R. Maslin & J.E. Reid BRM 9683, g) B.R. Maslin 
8959A, h) D.J. Edinger 4723, i) B.R. Maslin & J.E. Reid BRM 9713, j) B.R. Maslin & J. Miller BRM 
79241, k) B.R. Maslin & J.E. Reid BRM 9713,1) B.R. Maslin, J. Miller & J.E. Reid BRM 9313, m) 
B.R. Maslin, J. Miller & J.E. Reid BRM 9367, n) A. Markey & S. Dillon 4542, o). R.J. Chinnock 973, 
p) B.R. Maslin, J. Miller & J.E. Reid BRM 9382, q) B.R. Maslin, J. Miller & J.E. Reid BRM 9362, 
r) B.R. Maslin & J.E. Reid BRM 9657, s) B.R. Maslin, J. Miller, L. Sweedman & B. Cole BRM 7913; 
B - a) B.R. Maslin 8960, b) B.R. Maslin 8959A, c) R. Fairman 274; C - a) B.R. Maslin 8960, b) R. 
Fairman 327; D - a) B.R. Maslin 8960, b, c) B.R. Maslin, J. Miller & J.E. Reid BRM 9367; E - a, b) 
B.R. Maslin 9934, c, d) B.R. Maslin 9932; F - B.R. Maslin 9932. 

Figure 26. Acacia caesaneura (narrow-phyllode variant). A - a, c) B.R. Maslin 9965, b) B.R. Maslin 
7062, d) B.R. Maslin 8962, e) B.R. Maslin & J.E. Reid BRM 9720, f) B.R. Maslin, J. Miller & J.E. 
Reid BRM 9391, g) B.R. Maslin & J.E. Reid BRM 9649, h) B.R. Maslin & J.E. Reid BRM 10022A, 
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i) B.R. Maslin & J.E. Reid BRM 9656, j) B.R. Maslin & J.E. Reid BRM 9696, k) B.R. Maslin 9900, 
1) B.R. Maslin & J.E. MBRM 9652, m) B.R. Maslin & J.E. MBRM 9650, n) B.R. Maslin & J.E. 
ReidBRM 9639, o) B.R. Maslin & J.E. Reid BRM 9745, p) B.R. Maslin & J.E. Reid BRM 9783, q) L. 
Sweedman S 4049, r) R. Fairman 300, s) B.R. Maslin, J. Miller & J.E. Reid BRM 9363, t) B.R. Maslin 
& J.E. Reid BRM 9652, u, v) B.R. Maslin & J.E. Reid BRM 9356; B - a) B.R. Maslin, J. Miller & 
J.E. Reid BRM 9391, b) B.R. Maslin, J. Miller & J.E. Reid BRM 9384; C - B.R. Maslin 9914, D - a) 
B.R. Maslin 9024, b) B.R. Maslin 7062. 

Figure 30. Acacia craspedocarpa. A - a) E. de C. Clarke 111, b) B.R. Maslin 7060, c) P.G. Wilson 
8556, d) A. Markey & S. Dillon 4564, e) B.R. Maslin 8946, f) B.R. Maslin 4559, g) B.R. Maslin & 
J.E. Reid BRM 9786, h) B.R. Maslin & J.E. Reid BRM 9731, i) B.R. Maslin 7093, j) D.J. Edinger & 
G. Marsh DJE 4988, k) B.R. Maslin 5392,1) I. Kealley IK 003, m) B.R. Maslin 3578, n) J.S. Beard 
6597, o) B.R. Maslin 5029, p) A. Markey & S. Dillon 4565, q) C.A. Gardner 7951, r) B.R. Maslin, 
J. Miller & J.E. Reid BRM 9141, s) B.R. Maslin, J. Miller, L. Sweedman & B. Cole BRM 7892B, t) 

A. S. George 3741, u) B. Severne 77, v) B. Rockel s.n. (PERTH 00605018), w) R. Cumming 1134, x) 
J. Brand 1, y) ^4. Stewart 227, z) A.Z. Parker 127, (w-z) phyllodes at upper end of 1: w; B - a) B.R. 
Maslin, J. Miller, L. Sweedman & B. Cole BRM 7903G, b) B.R. Maslin & J.E. Reid BRM 9786; C 
- B.R. Maslin 7104; D - B.R. Maslin 7093; E - a, b) A. Markey & S. Dillon 4564, c) B.R. Maslin & 
J.E. Reid BRM 9786; F - B.R. Maslin & J.E. Reid BRM 9786. 

Figure 33. Acacia craspedocarpa (hybrid). A - a) B.R. Maslin & J. Miller BRM 7924E, b) B.R. 
Maslin, J. Miller, L. Sweedman & B. Cole BRM 7909, c) B.R. Maslin & J.E. Reid BRM 9984, d) J. 
Coxon S 2, e) B.R. Maslin BRM 8930, f) R. Fairman 302, g) B.R. Maslin 4556, h) B.R. Maslin 8951, 
i) M. Hudson & K. Stratford 3032, j) B.R. Maslin 4571, k) B.R. Maslin & J.E. Reid BRM 9761, 1) 

B. R. Maslin 7099, m) B.R. Maslin, J. Miller & J.E. Reid BRM 9140, n) R. Fairman 292, o) S. Patrick 
2923, p) B. Severne 4706, q) R. Fairman 286, r) B.R. Maslin & J.E. Reid BRM 9981, s) B.R. Maslin 
& J.E. Reid BRM 9771, t) B.R. Maslin 8978, u) R. Fairman 304, v) R. Fairman 251C, w) B.R. Maslin, 
J. Miller, L. Sweedman & B. Cole BRM 7892E, x) G.F. Melville 191; B - a) B.R. Maslin & J.E. Reid 
BRM 9761, b) S. Patrick 2923, c) R. Fairman 348. 

Figure 35. Acaciafuscaneura. A - a) B.R. Maslin, J. Miller & J.E. Reid BRM 9335, b) R.J. Cranfield 
5522, c) B.R. Maslin & J.E. Reid BRM 9593, d, e) R.J. Cranfield 5522, f) R.J. Cranfield 5344, g) B.R. 
Maslin, J. Miller & J.E. Reid BRM 9154, h) B.R. Maslin & J.E. Reid BRM 9758, i) B.R. Maslin & 
J.E. Reid BRM 9623A, j) B.R. Maslin 9943, k) B.R. Maslin & J.E. Reid BRM 9757,1) B.R. Maslin & 
J.E. Re id BRM 9623A, m) B.R. Maslin, J. Miller & J.E. Reid BRM 9160 (gland further removed from 
pulvinus base than normal), n) B.R. Maslin, J. Miller & J.E. Reid BRM 9145, o) B. Severne 205 (gland 
further removed from pulvinus base than normal), p) B. Severne 202; B - B.R. Maslin & J.E. Reid 
BRM 9623A; C - a) B.R. Maslin & J.E. Reid BRM 9593, b) B.R. Maslin & J.E. Reid BRM 9623A; 
D - a) B.R. Maslin 9095, b) B.R. Maslin & J.E. Reid BRM 9758, c) R.J. Cranfield 5383; E - B.R. 
Maslin, J. Miller & J.E. Reid BRM 9160 (gland further removed from pulvinus base than normal); 
F - a) B.R. Maslin & J.E. Reid BRM 9757, b) B.R. Maslin & J.E. Reid BRM 9791 A. 

Figure 39. Acacia incurvaneura. A- a) B.R. Maslin 8914, b) B.R. Maslin 8995, c) B.R. Maslin & J.E. 
Reid BRM 9749, d) R. Meissner & B. Bayliss 754, e) R. Meissner & B. Bayliss 750, f) B.R. Maslin 
7999, g) B.R. Maslin 9008, h )A. Markey & S. Dillon 3920, i) B.R. Maslin 9913, j) B.R. Maslin & J.E. 
Reid BRM 9781, k) A. Markey & S. Dillon 3920,1) B.R. Maslin 9004, m) B.R. Maslin & J.E. Reid 
BRM 9794, n) B.R. Maslin & J.E. Reid BRM 9785, o) B.R. Maslin 8963, p) B.R. Maslin, J. Miller 
& J.E. Reid BRM 9280, q) R. Meissner & B. Bayliss 754, r) B.R. Maslin 9913, s) R. Meissner & B. 
Bayliss 1092, t) R. Meissner & B. Bayliss 751, u) A. Markey & S. Dillon 4567, v) R. Meissner & B. 
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Bayliss 1269, w) R. Meissner & B. Bayliss 749; B - a) B.R. Maslin 9924, b) R. Fairman 297, c) M. 
McDonald 1805 (PERTH 04356926); C - a) B.R. Maslin 9924, b) B.R. Maslin & J.E. ReidBRM 9665, 
c) B.R. Maslin, J. Miller & J.E. Reid BRM 9269; D - a) B.R. Maslin 8034, b) B.R. Maslin 8052; E - 
a, b) B.R. Maslin & J.E. Reid BRM 9697, c) B.R. Maslin 9074, d-f) B.R. Maslin & J.E. Reid BRM 
9746; F - B.R. Maslin & J.E. Reid BRM 9785. 

Figure 43. Acacia macraneura. A - a, b) S. van Leeuwen for B.R. Maslin BRM 8085, c) B.R. Maslin 
8990, d) B.R. Maslin & J.E. Reid BRM 9604, e, g) B.R. Maslin 8082E, f) B.R. Maslin 7332, h) B.R. 
Maslin 8990, i) B.R. Maslin, J. Miller & J.E. Reid BRM 9188, j-1) B.R. Maslin 8990, m) J.E. Reid 
JER 9; B - a) B.R. Maslin & J. Miller BRM 7923, b) B.R. Maslin & J.E. Reid BRM 10015; C - a) S. 
van Leeuwen for B.R. Maslin BRM 8085, b) B.R. Maslin 8082E, c) B.R. Maslin 9012, d) B.R. Maslin, 
J. Miller & J.E. Reid BRM 9188; D - a) B.R. Maslin, J. Miller & J.E. Reid BRM 9179, b, c) J.E. 
Reid JER 9; E - B.R. Maslin 8879; F - a) B.R. Maslin, J. Miller & J.E. Reid BRM 9178, b, c) B.R. 
Maslin, J. Miller & J.E. Reid BRM 9175, d) J.E. Reid JER 29 (lateral displacement of pod marginal 
nerve unusual); G - B.R. Maslin 9012. 

Figure 47. Acacia minyura. A - a, c) B.R. Maslin 8043D, b) J.G. & M.H. Simmons 2439, d) S.J. 
Midgley SM 584, e) B.R. Maslin 8860 (phyllode atypically narrow), f) B.R. Maslin, J. Miller & J.E. 
Reid BRM 9226, g) S.D. Hopper 4991, h) J.G. & M.H. Simmons 2439, i) B.R. Maslin, J. Miller & 
J.E. Reid BRM 9225, j) S.D. Hopper 4991, k) B.R. Maslin, J. Miller & J.E. Reid BRM 9226,1) B.R. 
Maslin 8043D, m) S.D. Hopper 4991, n) B.R. Maslin, J. Miller & J.E. Reid BRM 9225, o, q) A. 
Kalotas 1621, p) E. Thoma ET 1436; B - a, b) K.F. Kenneally & D.J. Edinger K 12651 E 3848, c, 
e) H.P. Vonow, V.T. Clarke & W.A. Thompson HPV 3300, d) R.J. Cranfield 2109, f) B.R. Maslin, J. 
Miller & J.E. Reid BRM 9331, g, h) B. & B. Backhouse, D.J. Edinger, G. Marsh, B. & R. Johnson 
BEMJ 24, i) S.D. Hopper 2827, j-1) B.R. Maslin, J. Miller & J.E. Reid BRM 9331, m) B.R. Maslin 
9019, n) B.R. Maslin 7068, o) R.J. Cranfield 2109, p) B. & B. Backhouse, D.J. Edinger, G. Marsh, B. 
& R. Johnson BEMJ 24, q) S.D. Hopper 2827, r) B.R. Maslin 7068, s) B.R. Maslin, J. Miller & J.E. 
Reid BRM 9302, t) B.R. Maslin 9019, u) S.D. Hopper 2827, v, w) B.R. Maslin, J. Miller & J.E. Reid 
BRM 9302; C - a) R.J. Cranfield 2109, b) B.R. Maslin 9019, c) R.J. Donovan s.n. (PERTH 00615668); 
D - a) B.R. Maslin 9019, b) B.R. Maslin, J. Miller & J.E. Reid BRM 9225; E - a) S.D. Hopper 2827, 
b) B.R. Maslin, J. Miller & J.E. Reid BRM 9302; F - a-c) B.R. Maslin, J. Miller & J.E. Reid BRM 
9331; G - B.R. Maslin, J. Miller, L. Sweedman & B. Cole BRM 7906. 

Figure 51. Acacia midganeura. A - a) R. Meissner & B. Bayliss 745, b) E. Thoma ET 1292, c) B.R. 
Maslin, J. Miller & J.E. Reid BRM 9295, d) R.J. Cranfield 5714, e) B.R. Maslin & J.E. Reid BRM 
10008, f) D.J. Edinger, B. & B. Backhouse & G. Marsh DJE 3029, g) S. van Leeuwen 3833, h) N.H. 
Speck 1479, i) B.R. Maslin & J.E. Reid BRM 10037, j) R. Meissner & B. Bayliss 1095, k) S. van 
Leeuwen 4897,1) B.R. Maslin 9005, m) B.R. Maslin, J. Miller & J.E. ReidBRM 9300A, n) B.R. Maslin, 
J. Miller & J.E. Reid BRM 9240, o) A. Chant LG 43, p) M.E. Trudgen MET 17659, q) A. Markey 
& S. Dillon 4341, r) B.R. Maslin 9912, s)A. Markey & S. Dillon 4340, t) D.J. Edinger 1762, u) B.R. 
Maslin 8067, v) R. Meissner & B. Bayliss 1424, w) B.R. Maslin 1941, x) A. Markey & S. Dillon 2962, 
y) D.E. Albrecht 10087, z)A. Markey & S. Dillon 2961; B - a) R. Meissner & B. Bayliss 773, b) B.R. 
Maslin 7058, c) B.R. Maslin, J. Miller & J.E. Reid BRM 9240, d) L. Anderson PLU 11; C - a) B.R. 
Maslin 9086, b) B.R. Maslin & J.E. Reid BRM 10037, c) R. Meissner & B. Bayliss 1284; D - B.R. 
Maslin & J.E. Reid BRM 9782; E - a-c) B.R. Maslin & J.E. Reid BRM 9789, d, e) B.R. Maslin & 
J.E. Reid BRM 10037; F - B.R. Maslin & J.E. Reid BRM 9789. 

Figure 54. Acacia mulganeura variants. A - a, b) B.R. Maslin & J.E. Reid BRM 9962, c) B.R. Maslin 
9897, d) B.R. Maslin & J.E. itezf/BRM 9637, e, f) B.R. Maslin s.n. (PERTH 07838328), g) F. Itzstein- 
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Davey 40, h) B.R. Maslin 9918, i) B.R. Maslin & J.E. Reid BRM 9962, j) B.R. Maslin s.n. (PERTH 
07838328), k) B.R. Maslin & J.E. Reid BRM 9637, 1) B.R. Maslin & J.E. Reid BRM 9962, m, o) 
B.R. Maslin & J.E. Reid BRM 9773, n) B.R. Maslin 6615, p) B.R. Maslin, J. Miller & J.E. Reid BRM 
9386, q, s) B.R. Maslin & J.E. RezdBRM 9674, r, t) B.R. Maslin 7054; B - a) B.R. Maslin & J.E. Reid 
BRM 9962, b) B.R. Maslin & J. Miller 7890; C - a, b) B.R. Maslin 8435, c, d) B.R. Maslin & J.E. 
Reid BRM 9673, e) B.R. Maslin 8435, f, g) B.R. Maslin & J.E. Reid BRM 9690A, h, l) B.R. Maslin 
& J.E. Reid BRM 9690. 

Figure 56. Acaciaparaneura. A - a) AC. Kalotas 1632, b) B.R. Maslin 8848, c) B.R. Maslin, J. Miller 
& J.E. Reid BRM 9246, d) S.J. Midgley SM 617, e) B.R. Maslin, J. Miller & J.E. Reid BRM 9249, f) 
D.J. Edinger & G. Marsh DJE 2847, g) J. W. Green 5369, h) B.R. Maslin, J. Miller & J.E. Reid BRM 
9249, i) A.R. Fairall 1934, j) B.R. Maslin 5277, k) M. Gillett 40,1) N. Burrows JK 11, m) J.E. Reid 
JER 5, n) B.R. Maslin, J. Miller, L. Sweedman & B. Cole BRM 7920; B - a) J.E. Reid JER 5, b) B.R. 
Maslin, J. Miller & J.E. Reid BRM 9253; C - a) D.J. Edinger & G. Marsh DJE 2847, b) M.E. Trudgen 
MET 17658, c) N. Burrows JK 11, d)J.W. Green 5369; D - a) B.R. Maslin 8848, b) M.E. Trudgen MET 
17658; E - a) B.R. Maslin 5627, b, c) B.R. Maslin, J. Miller, L. Sweedman & B. Cole BRM 7915, d) 
S.J. Midgley SM 659, e) B.R. Maslin & J.E. Reid BRM 9727; F - S.J. Midgley SM 618. 

Figure 60. Acaciapteraneura. A - a, b) B.R. Maslin & J.E. Reid BRM 9662, c, d) B.R. Maslin 8966, 
e) B. Crespi P 18, f) B.R. Maslin, J. Miller & J.E. Reid BRM 9341, g) B.R. Maslin & J.E. Reid BRM 
9784A, h) B.R. Maslin, J. Miller & J.E. Reid BRM 9158, l) B.R. Maslin, J. Miller & J.E. Reid BRM 
9171 A, j) B.R. Maslin 9115, k) B.R. Maslin 8970,1) R. Fairman 341, m) B.R. Maslin & J. Miller BRM 
7924A, n) G. Byrne 155, o) B.R. Maslin, J. Miller & J.E. Re id BRM 9158, p) B.R. Maslin, J. Miller & 
J.E. Reid BRM 9143, q) B.R. Maslin 9928, r) B.R. Maslin 7086; B - a) B.R. Maslin & J.E. Reid BRM 
9643, b) B.R. Maslin, J. Miller & J.E. Reid BRM 9343; C - B.R. Maslin 8966; D - a) B.R. Maslin & 
J.E. Reid BRM 9784A, b) B.R. Maslin, J. Miller & J.E. Re id BRM 9139; E - a) B.R. Maslin, J. Miller 
& J.E. Reid BRM 9158, b) B. Crespi P 18, c) B.R. Maslin & J. Miller BRM 7924A, d) B.R. Maslin 
9941, e) B.R. Maslin, J. Miller & J.E. Reid BRM 9171A; F - a) B.R. Maslin 9928, b) B.R. Maslin 
9060, c, d) B.R. Maslin & J.E. Reid BRM 9776; G - B.R. Maslin & J.E. Reid BRM 9612. 
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Abstract 

Maslin, B.R., O’Leary, M., Reid, J.E. & Miller, J.T. The type of Acacia aneura (Mulga: Fabaceae) and 
ambiguities concerning the application of this name. Nuytsia 22(4): 269-294 (2012). Acacia aneura 
F.Muell. ex Benth. is a member of a large, taxonomically complex group of plants that are very 
common in the Australian arid zone. In order to help determine the application of this name the type 
collection of A. aneura at the National Herbarium of Victoria (MEL) is reassessed after visits to 
the type locality. This collection comprises rather fragmentary specimens mounted on three sheets 
(MEL 724215, 724218 and 724219), each labelled as having been collected [in 1851] by Ferdinand 
von Mueller from ‘Cudnaka’. This locality is now known as Kanyaka, located in the South Flinders 
Ranges, South Australia, between Quorn and Hawker. The holotype is confirmed as the depauperate 
fruiting specimen on MEL 724218. The fertile specimen on MEL 724219 is confirmed as belonging 
to a Mulga taxon of uncertain status and is not a type. The sterile specimen on MEL 724215 and the 
sterile specimens on MEL 724219 may or may not be types, but their status cannot be determined 
with any certainty. The populations at Kanyaka that Mueller presumably visited were sampled by the 
authors in 2007,2008 and 2010. Subsequent study showed there to be two distinct Mulga morphotypes 
in these populations. One morphotype corresponds to the type of A. aneura but the status of the second 
morphotype is uncertain. The latter does not match the fertile specimen on MEL 724219 and appears 
not to have been collected by Mueller; it may possibly represent a hitherto undescribed species. The 
taxonomic status of the first morphotype, and hence the application of the name A. aneura , is currently 
uncertain. Further field, morphological and genetic studies, especially of South Australian populations, 
are needed to resolve the application of the name A. aneura and also to establish the status of the 
second morphotype collected from the type locality. 
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Background 

Mulga is a large, variable and taxonomically complex group of plants allied to Acacia aneura F.Muell. 
ex Benth. that dominate significant areas of the vast Australian arid zone. The term Mulga is also used 
to describe vegetation communities in which these species predominate. The accompanying revision 
of Mulga in Western Australia by Maslin and Reid (2012) recognises 12 variable species as occurring 
in that State. While the taxonomy of Mulga is perhaps most complex in Western Australia the group 
also presents significant unresolved taxonomic challenges in the other mainland States. 

The name A. aneura is based on material collected by Ferdinand von Mueller in 1851 from ‘Cudnaka’, 
now known as Kanyaka, in the South Flinders Ranges, South Australia, about 40 km north of Quom on 
the road to Hawker. Mueller’s collection is lodged at the National Herbarium of Victoria (MEL) and 
comprises a number of rather fragmentary specimens mounted on three separate sheets, namely, MEL 
724215 (single sterile specimen), 724218 (single immature fruiting specimen) and 724219 (five sterile 
specimens and a single immature fruiting specimen). The specimen on MEL 724218 was regarded as 
the holotype of A. aneura by Pedley (2001) and the remaining material regarded as isotypes. However, 
the material contains discordant elements and not all the specimens were used when Bentham (1855) 
first described A. aneura. Clarification of these matters is important because the name A. aneura has 
been widely applied to plants of the Mulga group. 

Accordingly, the aims of this paper are (1) to clarify the application of the name A. aneura by re¬ 
examining the type collection of the species at MEL and (2) to identify and characterize the particular 
entity of Mulga to which this name applies through field study at the type locality. 

Original collection and description of A. aneura 

From late September to mid-November in 1851, Mueller undertook a self-funded plant collecting 
expedition to the interior of South Australia. He departed Adelaide on about September 25th, travelling 
north to Crystal Brook and Mt Remarkable, inland to the southern tip of Lake Torrens and east to 
the southern slopes of Wilpena Pound before returning to Adelaide via Arkaba, Kanyaka, the Burra 
Burra Mine, Rocky River near Crystal Brook and Tanunda (where he arrived around November 12th). 
Details of this trip are given in Grandison (1990). It is the Kanyaka locality (Figure 1) which is of 
special interest to the present work because it was during Mueller’s two day visit here that he made 
his collection of A. aneura. 

The ‘Kanyaka’ run was a cattle station located about 40 km north of Quom on the road to Hawker. It 
was established on July 1st 1851 (just three months prior to Mueller’s visit) by the pastoralist Hugh 
Proby who died the following year while attempting to cross a flooded creek in the area. Kanyaka 
was obviously a prosperous enterprise because from the 1850s to the 1860s it is reported to have 
supported 70 families. It is not known what buildings existed at Kanyaka when Mueller was there but 
they were most probably temporary structures, not the substantial colonial homestead (constmcted 
by 1855) or the stone shepherd’s hut situated on the banks of Kanyaka Creek, the ruins of which can 
be seen to this day. 

Located about 1 km to the east of the Kanyaka homestead mins is the Black Jack Range (Figure 2), 
a low rocky range on the western face of which grow two adjacent populations of Mulga separated 
by an indistinct, low rocky spur (Figures IB, 3). These are the only stands of Mulga in the immediate 
vicinity of Kanyaka and are the most southerly known occurrences of Mulga in the Flinders Range. 
The populations are clearly visible from the ruins of the old Kanyaka homestead and it is quite possible 
that Mueller gathered his Mulga specimens from one or other of these populations. 
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Figure 1. Kanyaka, type locality o f Acacia aneura. A- Kanyaka Creek near ruins of Kanyaka homestead, with Black Jack Range 
in distance; B - Black Jack Range from ruins of shepherd’s hut on former Kanyaka station showing two Mulga populations 
(northern - N and southern - S; see Figure 3 for closer view. Mueller presumably collected the type of A. aneura from one or 
other of these populations. Photographs by B.R. Maslin (A) and M. O’Leary (B). 
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Figure 2. Views of Black Jack Range, 1 km east of Kanyaka ruins. A - B.R. Maslin & J.E. Reid BRM 9572 collection site 
looking north; B -B.R. Maslin & J.E. Reid BRM 9580 collection site looking north. Photographs by B.R. Maslin. 
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Figure3. Mulga populations on Black Jack Range, 1 km east ofFCanyaka ruins. A-southern population from which B.R. Maslin 
& J.E. Reid BRM 9572-9574 were collected (the northern population is to the left of this image); B - northern population 
from which B.R. Maslin & J.E. Reid BRM 9575-9580 were collected (the southern population is to the right of this image). 
Mueller presumably collected the type of A. aneura from one or other of these populations. Photographs by B.R. Maslin. 
















274 


Nuytsia Vol. 22 (4) (2012) 


In August 1852 Mueller left South Australia for Victoria where he became the first Colonial Botanist 
(a position he held until his death in 1896). In the early 1850s Mueller sent his Mulga specimens 
(together with other South Australian wattles that he had collected) to George Bentham at the Royal 
Botanic Gardens, Kew, in London. Using this material Bentham published, in 1855, the original 
description of A. aneura citing ‘Cudnaka’ as the place of collection. This was quite an achievement 
for the times because it took only four years for this species to be formally described in a scientific 
journal on the other side of the world from where it had been collected. Mueller’s specimens were 
subsequently returned to the National Herbarium of Victoria (MEL) where they reside today (none 
were retained at Kew). 


The type of A. aneura 

At MELthere are three sheets each with between one and five small specimens that hitherto have been 
regarded as types of A. aneura. These sheets are identified by MEL identification numbers 724218 
(Figure 4), 724219 (Figure 5A) and 724215 (Figure 5B), and support specimens that are either sterile 
(i.e. without flowers or fruits) or bear immature pods. Each sheet has a label written in Mueller’s hand 
indicating that the specimens were collected from ‘Cudnaka’; on the reverse side of one label (on 
MEL 724218, Figure 4) is inscribed a small ‘B’ which indicates that Bentham saw the specimen to 
which the label refers 1 . Close examination of the two small fruiting specimens (which are mounted on 
separate sheets, namely, MEL 724218 - Figures 4, 6A-E and MEL 724219 - Figures 5A, 6F) shows 
that although the pods are immature they are clearly morphologically different, and were undoubtedly 
collected from different plants and almost certainly represent two different Mulga taxa. A description 
of the two fruiting specimens is given in Appendix 1. The most obvious difference between them 
is that the pods on MEL 724218 (labelled as the holotype of A. aneura by Pedley) are longer and 
differently shaped than those on MEL 724219 (labelled an isotype of A. aneura by Pedley). There are 
also important differences involving the pod margins, with those on MEL 724218 being rimmed or 
bevel-edged by an evident nerve along the dorsal and ventral margins close to the outer edge of the 
pods (Figure 6D) whereas on MEL 724219 this nerve is well-displaced internal to the outer edge so 
that the pods are winged (Figure 6F). Furthermore, the pods on MEL 724218 are often slightly shiny, 
obscurely reticulately nerved and together with the branchlets are glabrescent, whereas on MEL 724219 
the pods are dull with a slightly more pronounced reticulum and together with the branchlets are more 
obviously hairy. There are no pods (or flowers) on the third sheet, MEL 724215 (Figure 5B). 

From a taxonomic viewpoint the two most important questions relating to the MEL collection are 
(1) which of the specimens is the type of A. aneura and (2) whether Mueller collected more than one 
Mulga entity at Kanyaka? 

Comparing Bentham’s original description of A. aneura with the above two fruiting specimens it is 
almost certain that he used the specimen on MEL 724218, i.e. the specimen with long pods (Figures 
4, 6A-E) to prepare his account. The most important features of this specimen that support this 
conclusion are its glabrescent branchlets and its narrowly oblong pods that are 30^10 mm long (in 

’Until around the 1960s the Melbourne specimens and their labels were stored loose in papers, not affixed to herbarium sheets 
as they are today. Consequently, prior to them being mounted there existed a possibility that specimens or labels could become 
misplaced or mixed-up. While there is no way of knowing if anything untoward happened to Mueller’s ‘Cudnaka’ material of 
A. aneura before it was mounted, it must always be kept in mind that this was a possibility. 
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NATIONAL HERBARIUM OF VICTORIA (MEL) 
MELBOURNE, AUSTRALIA 


MEL 724218 



180 MIMOSACEAE 
Acacia aneura F.Muell. ex Benth. 
HOLOTYPE of Acacia aneura F.Muell.ex E 
Linnaea 26,627(1855) 

Coll.: Mueller, F. s.n. Date: Oct 1851 

AUSTRALIA: SOUTH AUSTRALIA 
Region/District: Flinders Ranges 
Locality: Cudnakn [=Kanyaka]. 

Lat.: 32°04'S Long.: 138°18’E 


Notes: 




^0-^0- -7^1 a-ii-f- — &U+S— 


Seen by Bentham. Seen for Flora of Australia by L.Pedley 
18/Aug/2000. [Attached to specimen is an envelope 
containing flowers collected from the Barcoo River in Qld.J 
Det.: Pedley, L. 18 Aug 2000 
Sheet 1 of 3 (MEL724218-HOLOTYPE, 

MEL724219-IS OTYPE, MEL 724215-ISOTYPE). 


Queensland Herbarium (BRI) 
Aceu-uy. A-vitv^a, FMutM. 44 . 


Dae rryi?.00 
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B."RTMaslin & J.E. Reid Si f no 10 

I Western Australian Herbarium (PERTH) 


NATIONAL HERBARIUM OF VICTORIA 

Acacia aneura sensu stricto 

B.R. Randell, 14.3,91 



(4TL724218 





Roval Botanic Gardens Melbourne 
Jehn T Reid Charitable Trust 
Scientific Treasures Proiect 
Jan 2000 -July 2001 


NATIONAL HERBARIUM OF 
VICTORIA (MEL), AUSTRALIA 


Department of Environment and Conservation 


Figure 4. Holotype of Acacia aneura at the National Herbarium of Victoria, Melbourne (MEL 724218). 
Specimen details are shown in Figure 6A-E. 
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Figure 5. Specimens at the National Herbarium of Victoria, Melbourne that are purported to have been collected from 
Cudnaka (= Kany aka) and were determined as isotypes of A cacia aneura by L. Pedley on August 18th 2000. A - MEL 
724219, the fruiting fragment on this sheet is unlikely to be a type, the type status of the sterile fragments cannot be 
determined; B - MEL 724215, in the absence of pods it is not possible to determine the type status of this fragment 
(but it is possibly an isotype). 
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Figure 6. Details of holotype of Acacia aneura (MEL 724218) from specimens shown in Figure 4 (A-E) and pod 
from fruiting specimen on MEL 724219 shown in Figure 5A (F). A - upper branchlets glabrous and with a thin 
overburden of presumably translucent resin; B - phyllodes showing near-basal gland (arrowed); C - pods attached 
to holotype specimen; D - close-ups of bevel-edge margins on pods, note marginal nerve slightly displaced from 
outer edge of pod; E - pod from packet on holotype specimen; F - pod winged and more obviously hairy than C-E 
pods, also note size and shape difference. Scale bars shown on figure. 


the protologue Bentham described the pods of A. aneura as ‘oblongo-lineari’ and 1-1.5 poll, long, i.e. 
about 25^10 mm). Furthermore, the label on MEL 724218 bears Bentham’s ‘B’ insignia. This insignia 
does not appear on the MEL 724219 label. As to the pod specimen on MEL 724219 (Figures 5A, 6F) 
it is very unlikely that Bentham used this in the preparation of his original description of A. aneura. 
This conclusion is based on the fact that its branchlets are minutely but densely appressed-hairy 
(branchlets described as glabrous in the protologue) and the pods are oblong-elliptic to obovate and 
about 15-20 mm long (thus differently shaped and shorter than those described in the protologue). 
The pod specimen on MEL 724219 is therefore not considered to be a type of A. aneura despite 
having been labelled as isotype by Pedley on August 18th 2000. As already noted, it is probable that 
this fruiting specimen on MEL 724219 represents a different taxon to that of the holotype. While it 
is intriguing to speculate about its provenance (see discussion below) this matter is irrelevant to the 
application of the name A. aneura , notwithstanding Pedley’s annotation. 

As to the small sterile specimen on MEL 724215 (Figure 5B), we are unable to determine its type status 
because in the absence of pods we cannot say with certainty whether it belongs with MEL 724218 
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or MEL 724219, or perhaps neither. This specimen had been labelled as an isotype of A. aneura by 
Pedley. Similarly we cannot be certain of the identity of the sterile specimens that are mounted on 
the fruiting specimen on MEL 724219. 

Accordingly the pod specimen on MEL 724218 is regarded as the holotype of A. aneura and is 
correctly annotated as such by Pedley (Randelfs 1992 lectotypification of this name is regarded 
as unnecessary). It is the taxon represented by this specimen to which the name A. aneura must be 
applied. While at least some of the sterile specimens on the remaining MEL sheets are quite possibly 
the same taxonomic entity as the holotype, it is not possible to be certain. 

Mulga at Mueller’s Kanyaka type locality (2007-2010) 

The A. aneura type locality at Kanyaka was visited by us on 1st October 2008 with the aim of trying 
to identify plants that match the holotype of A. aneura and, if possible, the taxon represented by the 
fruiting specimen on MEL 724219. Material was also collected for genetic analysis. 

As already noted, there are two adjacent populations of Mulga on Black Jack Range about 1 km to 
the east of the present day Kanyaka ruins; these populations are referred to herein as the southern and 
northern populations and are shown in Figures IB and 3. Mulga plants were common in both these 
populations but were more numerous in the larger, northern one. Prior to our visit many inland areas 
of arid Australia had been experiencing prolonged drought and as a consequence none of the plants 
that we sampled were with pods or flowers. Nevertheless, we were able to collect sterile specimens 
(plus a few old pods from the ground) and phyllodes for genetic analysis, and to familiarise ourselves 
with the range of variation in the growth form of the plants. In 2007 the second author had made an 
exploratory visit to the location and was able to collect near-mature pods from plants in the southern 
population and during a subsequent visit in 2010 mature pods from plants in both the northern and 
southern populations were collected. The following discussion is based on these 2007,2008 and 2010 
collections. 

Judging from habit characteristics observed in the field there appeared to be two main Mulga 
morphotypes at Kanyaka. For the purpose of this discussion these are referred to as the lower stature 
morphotype and taller stature morphotype 2 . The former was most common in, but not exclusively 
confined to, the southern population and the latter most common in, but not exclusively confined to, 
the northern population. The two morphotypes were occasionally sympatric. Descriptions of these 
two morphotypes are provided in Appendix 2. 

The two morphotypes are distinct and can be distinguished from one another by a number of characters, 
most notably their growth form and fruits (see descriptions in Appendix 2 and compare Figures 7,8 and 
9A [lower stature morphotype] with Figures 9B, lOand 11 [taller stature morphotype]). Distinguishing 
features are as follows. Plants of the lower stature morphotype reach 4 m in height, are single-stemmed 
or sparingly divided at the base, and often have crooked stems with wide-spreading lower lateral 
branches sometimes persistent (Figure 7). The mature pods are brown but sometimes tinged orange, 
resinous (resin covers the entire surface of young pods but is restricted to the marginal zone of mature 
pods where it occurs as a thin, shiny veneer), glabrous or with a few, minute, appressed hairs, very 
obscurely reticulate (sometimes almost nerveless) by ±transversely orientated nerves, and rimmed or 
more commonly bevel-edged on account of a slightly thickened nerve that is located slightly internal 

2 In addition to these morphotypes there occurred in the northern population some stunted, sterile plants about 10 cm tall with 
very short phyllodes (Figure 12); this diminutive size is assumed to be the result of grazing by animals. Field observations by 
the second author in 2010 have determined that this stunted form is referable to the taller stature morphotype. 
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Figure 7. Lower stature morphotype collected by the authors from the southern population at A. aneura type locality. A - habit 
of B.R. Maslin & J.E. Reid BRM 9572 (right-hand plant); B - plant near B.R. Maslin & J.E. /?<?/£/BRM 9572 showing crooked 
main stem, wide-spreading lower lateral branches and obliquely ascending to erect upper branches; C - branchlet of B.R. Maslin 
& J.E. Reid BRM 9572 showing narrow, flat, mostly shallowly incurved phyllodes. Photographs by B.R. Maslin. 
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Figure 8. Lower stature morphotype collected by the authors from the southern population at Acacia aneura 
type locality. A - a, b) upper branchlet showing translucent resin over ribs; B - new shoots, a) dark-coloured 
resinous shoot, b) resin removed to show reddish glandular hairlets; C - a, b) phyllodes showing near basal gland 
(arrowed) with lamina slightly swollen/kinked at the gland, c, d) phyllode apices shallowly curved; D - a) seed, 
b) seed in pod; E - pods showing variation in shape and size, stipe broken on pod (c); F - pod rimmed, margin 
end view; G - pod margin variation, a) pod rimmed with marginal nerve coinciding with outer edge of pod, b) 
pod bevel-edge with marginal nerve close to outer edge of pod, c) pod bevel-edged with marginal nerve variably 
displaced from outer edge of pod, (d) pod bevel-edged, internal margin. Scale bars shown on figure; vouchers 
are listed in Appendix 4. 
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Figure 9. Herbarium specimens of lower stature morphotype (A) and taller stature morphotype (B) of Acacia aneura. 
A - M. O ’Leary 4751; B -M.0 ’Leary 4733. 
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Figure 10. Taller stature morphotype collected by the authors from the northern population at Acacia aneura type locality. 
A-B - habit of B.R. Maslin & J.E. Reid BRM 9577 (A) and B.R. Maslin & J.E. Reid BRM 9580 (B) showing straight stems 
with no persistent wide-spreading lower lateral branches; C - close up of B.R. Maslin & J.E. Reid BRM 9577 straight stems; 
D - branchlet of B.R. Maslin & J.E. Reid BRM 9576 showing narrow, flat, sub-straight to shallowly incurved or wavy 
phyllodes. Photographs by B.R. Maslin. 
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Figure 11. Taller stature morphotype collected by the authors from the northern population at Acacia aneura type locality. 
A - upper branchlet showing translucent resin over ribs; B - new shoot dark-coloured and resinous; C - a, b) phyllodes 
showing gland (arrowed) slightly removed from pulvinus and lamina slightly swollen/kinked at the gland, c, d) phyllode 
apices uncinate, e) phyllode apex curved; D - pods showing variation in shape and size; E - a) seed, b) seed in pod; F - pod 
wing variation; G - a) pod wing obscure on external side of pod, b) pod wing more obvious on internal side of pod. Scale 
bars shown on figure; vouchers are listed in Appendix 4. 
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Figure 12. Stunted plant of Acacia aneura from northern population dominated by taller stature morphotype shown in Figure 
10. Dwarf stature due to grazing by animals. Photo of B.R. Maslin & J.E. /te/t/BRM 9578 by B.R. Maslin. 

to the outer edge of the pod; the seeds are 4-5 mm long (Figures 8, 9A). Plants of the taller stature 
morphotype on the other hand reach 8 m in height, are normally multi-stemmed at or near the base 
and have straight stems with no persistent wide-spreading lower lateral branches (Figure 10). The 
pods are greyish brown, not resinous (except for a slight veneer of resin along the outer edge of the 
margin), minutely appressed-hairy along the margins (indumentum denser than above), finely but 
discernibly reticulate (the nerves slightly raised and clearly longitudinally orientated) and importantly, 
are narrowly winged by an intra-marginal nerve located 0.4-0.9 mm from the outer edge of the pod 
(this character is best observed by viewing the internal surface of the valves); the seeds are longer than 
those of the lower stature morphotype (mostly 6-7 mm) (Figures 9B, 11). While the upper branchlets 
of both morphotypes may possess translucent resin overtopping the ribs, those of the lower stature 
morphotype are less obviously hairy between the ribs than those of the taller stature morphotype. 
Also, in the lower stature morphotype the phyllodes appear to be morphologically quite uniform in 
being flat, relatively short, narrow, slightly thickened and shallowly incurved with normally straight 
apices (F igure 8Cc-d). While the phyllodes of the taller stature morphotype are sometimes similar they 
are more variable, ranging from flat to terete and commonly have curved to uncinate apices (Figure 
1 lCc-e); they are also often longer, wider, less thickened (when flat) and vary from nearly straight to 
shallowly sigmoid or wavy (this range of variation is sometimes found on a single plant). 

Apart from these morphological differences, cpDNA genetic data (Miller et al., unpublished data) 
show the two morphotypes as separate, but located near one another on the same clade along with 
species of the Mulga Grey-green Alliance as defined by Maslin and Reid (2012). 














B.R. Maslin et al.. The type of Acacia aneura (Mulga) 


285 


Comparison of our 2007-2010 Mulga collections from Kanyaka with 
those of Mueller’s 1851 collections 

A comparison of our Mulga collections from Kanyaka with those of Mueller at MEL shows that our 
lower stature morphotype is a good match for the holotype of A. aneura, especially with respect to 
pod characters. Both the holotype (Figures 4, 6A-E) and the lower stature morphotype (Figure 8) 
have rimmed or more commonly bevel-edged pods that are smooth, ±glabrous and very obscurely 
reticulate by ±transverse nerves, and rather short phyllodes (mostly 50-75 mm long) that are flat, 
slightly thickened, shallowly incurved and with normally straight tips. However, the pod margins of 
the holotype are less obviously resinous than those of the lower stature morphotype; this may be due to 
the age of the holotype specimen or to curatorial processes following its collection in 1851. Our taller 
stature morphotype on the other hand differs significantly from the holotype in having winged pods 
that are discernibly longitudinally reticulate; they are also more obviously and consistently constricted 
between the seeds and possess a denser indumentum (hairs mostly confined to the marginal area). 
Also, the phyllodes vary from terete to flat, are often longer (mostly 60-100 mm) and the tips are 
commonly curved to uncinate (Figure 11). It is regrettable that the holotype does not possess mature 
seeds because in the lower stature morphotype the seeds are shorter than those of the taller stature 
morphotype (4-5 mm and 6-7 mm long respectively; compare Figures 8D and 11E). 

The depauperate fruiting specimen on MEL 724219 (which, as already noted, is not a type) does not 
match anything we collected at Kanyaka. Its short, obovate to oblong-elliptic, winged pods are clearly 
different from those of both our lower stature and taller stature morphotypes. While the provenance 
and identity of the MEL 724219 specimen are uncertain, this taxon is clearly referable to the Mulga 
group. 

In the absence of pods it is not possible to confidently determine the identity of the sterile, fragmentary 
specimens on MEL sheets 724215 (Figure 5B) and 724219 (Figure 5A) or to match them with the 
material we collected. 

The identity of A. aneura and nomenclatural implications 

Based on the above it is evident that the holotype specimen of A. aneura (i.e. the fruiting specimen 
on MEL 724218) and the lower stature morphotype that we collected at Kanyaka represent the same 
taxon. For the purpose of this discussion this entity will be called A. aneura sens. typ. and a description 
of it is provided in Appendix 3. However, the taxonomic status of A. aneura sens. typ. is unclear and 
therefore the application of the name A. aneura is currently ambiguous. 

The sterile specimens on MEL 724215 and 724219 may possibly be isotypes of A. aneura , but in the 
absence of pods their identity cannot be confirmed. The fruiting specimen on MEL 724219 is of no 
type significance. The taller stature morphotype that we collected at Kanyaka represents a different 
taxon from that of A. aneura sens. typ. and will be referred to herein as A. aneura (Flinders Range 
variant); while this entity occurs elsewhere in the Flinders Range (e.g. Paralana Hot Springs, 24 Nov. 
1975, L.D. Williams 7450, AD) it also occurs away from the Range near Woomera and Koonamore, 
South Australia, and may possibly represent a distinct, hitherto undescribed species of Mulga. 

It is the taxonomic status of A. aneura sens. typ. that is of most relevance to the present discussions 
because this matter affects the application of the name A. aneura. Morphological evidence indicates 
that A. aneura sens. typ. is most closely related to A. aptaneura Maslin & J.E.Reid, especially because 
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in both entities the branchlet ribs are sometimes overlain by translucent (not opaque) resin and the 
plants often retain wide-spreading lower lateral branches (the upper branches are obliquely ascending to 
erect). The general facies of their pods are similar, but as will be discussed below there are differences 
relating to the pod margins. Maslin and Reid (2012) describe pods of typical A. aptaneura as being 
smooth, glabrous, ±nerveless or obscurely openly reticulate (nerves ±transverse) and often orange- 
brown. In these respects A. aptaneura pods closely resemble those of A. aneura sens. typ. (although 
in the latter taxon the pods are sometimes very sparsely appressed-hairy). However, there are slight 
but discernible differences between the two entities in the pod margins, but the taxonomic significance 
of these differences is not clear. In typical A. aptaneura the longitudinal nerve that extends along 
the dorsal and ventral sides of the pod is obscure and is often overlain by resin; this nerve coincides 
with the outer edge of the pod valve which is normally rounded (see Figure 16F in Maslin & Reid 
2012). Pods having these margin characteristics are termed ‘rimmed’ (see Maslin & Reid 2012 for 
discussion). While the pods of A. aneura sens. typ. are sometimes partially rimmed they are more 
commonly ‘bevel-edged’. Bevel-edging occurs when the nerve along the ventral and dorsal sides of 
the pod is slightly displaced internally relative to the outer edge of the pod; the very narrow band of 
tissue between the nerve and the outer edge of the pod is obliquely deflexed relative to the surface 
of the pod so that the overall effect is that the margin is bevelled (see Figures 6D, 8F-G). When the 
nerve is further displaced from the edge of the pod the margin begins to assume the characters of an 
extremely narrow wing (Figure 8Gc). Indeed, the bevel-edge has been interpreted as an extremely 
reduced wing (Rutishauser et al. 2010). Although the above-described pod margin differences between 
A. aneura sens. typ. and A. aptaneura appear to be superficially slight, they may ultimately prove to 
be taxonomically very significant. 

Apart from pod margin differences, A. aneura sens. typ. differs most obviously from South Australian 
specimens of A. aptaneura by its consistently flat phyllodes that are grey-green to sub-glaucous in 
colour (but ageing dull green). In A. aptaneura the phyllodes are terete to sub-terete (rarely flat) and 
bright to dark green in colour. Acacia aptaneura occurs in the northern Flinders Range (e.g. B. Copley 
3840 from Mt Fitton) but is not known from the vicinity of Kanyaka, which is in the southern Flinders 
Range. The taxonomic significance of these phyllode differences is yet to be assessed in relation to the 
variation that occurs within A. aptaneura over its wide geographic range within Australia (it occurs 
in all mainland States except Victoria, fide Maslin & Reid 2012). 

In addition to the morphological differences discussed above, A. aneura sens. typ. and A. aptaneura 
appear to be genetically distinct. In a preliminary cpDNA analysis by Miller et al. (unpublished data) 
A. aneura sens. typ. (represented by some of our specimens of the lower stature morphotype from 
Kanyaka) is in a clade that is dominated by members of the Grey-green Alliance; this clade is well 
removed from the one containing A. aptaneura , a member of the Green Alliance 3 . The clade containing 
A. aneura sens. typ. also contained A. aneura (Flinders Range variant) (represented by some specimens 
of our taller stature morphotype from Kanyaka), but the two were on separate lineages within this 
clade. This genetic analysis focussed primarily on Western Australian species of Mulga and it remains 
to be seen if the same distant relationship between A. aneura sens. typ. and A. aptaneura will persist 
within the context of an expanded genetic analysis that includes more representatives of Mulga from 
areas outside that State. 

In summary, current evidence suggests that, except for its bevel-edged pods, A. aneura sens. typ. is 
morphologically similar to A. aptaneura (which is a member of the Green Alliance) but genetically 


3 Mulga alliances are defined by Maslin and Reid (2012): the Grey-green Alliance comprises species with translucent branch- 
let resin and normally winged pods, the Green Alliance comprises species with the same resin type but normally rimmed 
pods 
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is more closely related to Grey-green Alliance taxa such as A. paraneura Randall, A. pteraneura 
Maslin & J.E.Reid, A. aneura (Flinders Range variant) and the broadly defined A. aneura of Maslin 
and Reid (2012). 

It is regrettable that the taxonomic status of A. aneura sens. typ. remains uncertain because this affects 
the application of the name A. aneura. It is not known if it represents: 

• a hybrid (most likely involving A. aptaneura as one of the parents); 

• part of the natural range of variation of A. aptaneura or a variant thereof; 

• a species in its own right. 

Judging solely from pod morphology, the hybrid hypothesis is perhaps the most likely, although 
admittedly this is speculative. As already noted, Rutishauser et al. (2010) interpret the bevel-edge that 
is found on pods in a few Mulga taxa as being a highly reduced wing, characterised by the marginal 
nerve of the pod being located close to, but not coinciding with, the outer edge of the pod. It could 
be envisaged that a bevel-edged pod (with its slightly displaced marginal nerve) is intermediate 
between a rimmed pod (where the marginal nerve coincides with the outer edge of the pod) and a 
winged pod (where the nerve is clearly intra-marginal). Thus, A. aneura sens. typ. may possibly be a 
hybrid between A. aptaneura (which today apparently does not exist around Kanyaka) and A. aneura 
(Flinders Range variant). It is relevant to note here that in Western Australia Maslin and Reid (2012) 
report the existence of a few Mulga morphotypes with bevel-edged pods that occur within populations 
of A. aptaneura and certain Mulga species with winged pods. A number of these bevel-edged entities 
have the general facies of A. aneura sens. typ. If hybridity involving A. aptaneura is indeed responsible 
for at least some of the bevel-edged Mulga pods that occur in Australia, then these entities will have 
been independently derived and not the same genotype as A. aneura sens. typ. If A. aneura sens. typ. 
is subsequently proved to be of hybrid origin then name A. (x) aneura must apply to this entity from 
the South Flinders Ranges and consequently the broadly defined species that Maslin and Reid (2012) 
call A. aneura will require a new name. 

Based on current knowledge it is not possible to know if A. aneura sens. typ. falls within the natural 
range of variation of A. aptaneura ; however, available cpDNA evidence tends to militate against this 
possibility. Nevertheless, if this is subsequently shown to be the case then the name A. aptaneura will 
need to be placed in synonymy under A. aneura. 

If on the other hand A. aneura sens. typ. is a distinct species in its own right then current evidence 
suggests that it would need to be very cryptically defined. Such a species would have close morphological 
affinities with A. aptaneura (syn. A. aneura var. tenuis Pedley). 

F rom a morphological perspective it is the significance of the bevel-edged pod that will most likely prove 
important in determining the taxonomic status of A. aneura sens. typ. In Pedley's 2001 classification 
of A. aneura ten varieties were recognised, three of which have relevance to the present discussion, 
namely, var. aneura , var. intermedia and var. tenuis. The most important characters that Pedley (l.c.) 
used to distinguish var. aneura from var. intermedia were its generally narrow phyllodes and its pods 
which were either rimmed 4 or narrowly winged (pods always winged in var. intermedia , with the 
wings broader than those of var. aneura). However, a preliminary examination of specimens at the 

4 Although not all specimens cited by Pedley (2001) for var. intermedia have been seen, the one from Western Australia, 

M.E. Trudgen 440, is regarded by Maslin and Reid (2012) as A. aptaneura (pods rimmed); the definition of A. aneura by 
Maslin and Reid {l.c.) does not encompass rimmed pods. 
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State Herbarium of South Australia (AD) and the Northern Territory Herbarium (DNA, NT) shows 
that it is often not possible to confidently assign specimens to these varieties using these characters. 
The pods in particular show much variation, with some specimens being winged along both margins, 
with considerable variation in the width of the wing (these specimens accord with var. intermedia), 
some bevel-edged 5 along both margins (these specimens accord with var. aneura) while others are 
intermediate in having one margin winged and the other bevel-edged. Studies aimed at elucidating this 
variation should also include A. aneura var. major Pedley, a taxon which does not occur in Western 
Australia (Maslin & Reid 2012) but which occurs in all other mainland States (Pedley 2001). 

The uncertainties concerning the taxonomic status of A. aneura sens. typ. , and hence the application of 
the name A. aneura , will only be resolved in the light of more detailed field, morphological and genetic 
studies than have been possible to date. In the first instance it would be appropriate that such studies 
focus on South Australian populations, but ultimately they should embrace the entire Australian Mulga 
flora. It is also important to further investigate the nature and significance of bevel-edge pods. 

Concluding remarks 

Although uncertainties remain concerning the application of the name A. aneura, this study has 
unambiguously identified the holotype and defined the Mulga morphotype to which we consider it 
belongs. Hypotheses are presented concerning the taxonomic status of A. aneura sens, typ., providing 
a basis upon which future studies may proceed. The results of these studies will undoubtedly have 
broad implications because the name A. aneura is extensively used for a wide range of Mulga plants 
within Australia and (in cultivation) elsewhere. 
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Appendix 1. Salient features of Mueller’s collections from ‘Cudnaka’ (= Kanyaka) lodged at MEL, 
labelled as type of Acacia aneura. 

MEL 724218 (Figures 4, 6A-E). The single (rather fragmentary) fruiting specimen mounted on this 
sheet is the holotype of A. aneura. There are also detached pods that clearly belong to the holotype in 
a white envelope at the top of the sheet. Additionally, there is very fragmentary material (including a 
flowering spike) in a blue packet inside a brown envelope at the bottom of this sheet that is labelled by 
Mueller as coming from the Barcoo [River, Queensland] it is of no type significance. The following 
notes refer to the holotype specimen and the detached pods in the white envelope. Branchlets with 
minute appressed hairs at extremities, soon glabrous, obscurely ribbed, the ribs thinly overlain by 
presumably translucent resin (age of the specimen and paucity of resin makes determination of resin 
type very difficult). Phyllodes linear, 60-75 x 1.5 mm, incurved, flat, slightly thickened, obscurely and 
uniformly multi-nerved; apices straight (not curved or uncinate) and obliquely mucronulate. Gland 
very obscure, 0-1 mm above the pulvinus, the phyllode lamina sometimes very slightly bent upwards 
(but not discernibly kinked) at the gland. Pods immature (apparently fully expanded but the seeds 
not swollen), narrowly oblong, not (or occasionally scarcely) constricted between the seeds, 35^40 
mm long (including stipe c. 5 mm long), 7 mm wide, thinly coriaceous, brownish (colour difficult to 
assess because of immaturity of pods), with a thin layer of shiny translucent resin along the margins 
otherwise not or scarcely resinous, dull to very slightly shiny, smooth, glabrous to sub-glabrous (hairs 
minute, appressed and very scattered), rather obscurely and ±transversely and openly reticulate with 
the nerves scarcely raised; margins rimmed (i.e. not winged) and (when viewed end-on) rounded as in 
A. aptaneura, but more commonly with a slightly thickened nerve adjacent to (or fractionally displaced 
internally from) the outer edge of the pod in which case the margin is ±bevel-edged. Seeds not seen. 

MEL 724219 (Figures 5A, 6F). We are of the opinion that the fruiting specimen mounted on this sheet 
is of no type significance, despite the sheet having been labelled isotype by Pedley (see discussion 
above). There are six small specimens of Mulga mounted on this sheet, the lower left hand specimen 
with very young pods attached, and there is one detached pod in the packet. The following notes refer 
to the left hand specimen with young pods (the other five specimens are sterile) and the detached pod 
(which appears to be slightly more mature than those on the specimen). Branchlets minutely but rather 
densely appressed-hairy, obscurely ribbed, the ribs not resinous. Phyllodes (very inadequate: only two 
present, one is broken off so length cannot be determined but it looks to be shallowly incurved, the 
other is damaged in the lower one-third so it is artificially kinked at 15 mm above the pulvinus, its 
length is 50 mm) linear, 1.5-2 mm wide, incurved, flat, slightly thickened (although the widest phyllode 
slightly less thick than narrowest phyllode), obscurely and uniformly multi-nerved. Gland difficult 
to see but presumably situated at distal end of pulvinus with the phyllode lamina not at all bent at the 
gland. Pods immature, obovate to oblong-elliptic, 12-15 mm long (including stipe c. 3 mm long), 7 
mm wide (but detached pod to 8 mm wide), not constricted between seeds, sparsely appressed-hairy 
(detached pod glabrescent), scurfy, not shiny, obscurely reticulately nerved (nervation more prominent 
on detached pod); margins probably narrowly winged ( c. 0.5 mm wide), but intra-marginal nerve 
extremely difficult to see on account of immature state of the pods. 

The phyllodes and branchlets of the five sterile fragments mounted on this sheet are not dissimilar to 
those of the fruiting specimen, or to those of the holotype specimen. In the absence of pods it is not 
possible to determine with certainty their type status, although they may possibly be isotypes. 

MEL 724215 (Figure 6B). This sheet contains a single, small sterile specimen that is very similar to 
the sterile specimens on MEL 724219. The above comments regarding to these specimens apply also 
to the one on this sheet. 
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Appendix 2. Salient features of the two Mulga morphotypes collected by the authors from the presumed 
A. aneura type locality, Kanyaka, in the southern Flinders Range, South Australia. 

1. Lower stature morphotype (= A. aneura sens, typ.) (Figures 7, 8, 9A). Small trees about 3-4 m 
tall, single-stemmed or dividing at ground level into two main stems, the stems slightly to obviously 
crooked, the sometimes persistent but often dead lowermost branches wide-spreading, upper branches 
obliquely ascending to erect, crowns sub-dense. Branchlets often scurfy, with a layer of translucent 
resin on the ribs which is best developed at extremities, obscurely appressed-hairy between the ribs at 
extremities but soon glabrous. New shoots resinous (resin obscuring the underlying indumentum and 
nerves), greyish brown when dry, the minute, red-brown glandular hairlets scattered (best seen when 
resin is dissolved). Phyllodes (40-)50-60 mm long, 1-1.5 mm wide, mostly shallowly incurved but 
a few shallowly sigmoid, flat, slightly thickened, grey-green or sub-glaucous with oldest phyllodes 
dull green, lacking a clearly differentiated, discrete, resinous marginal nerve; apices straight (rarely 
shallowly curved on a few phyllodes) and terminating in a conical, callose point. Gland obscure, situated 
on upper margin of phyllode 0.5-2 mm above the pulvinus, the phyllodes normally slightly swollen 
and sometimes slightly but discernibly kinked at the gland. Pods (many slightly immature) oblong to 
narrowly oblong, straight-edged or a few shallowly constricted between the seeds, (10-)2CM5 mm 
long (including slender stipe to c. 5 mm long), (6-)7-8(-9) mm wide, 1: w = 3-7, firmly chartaceous 
to thinly coriaceous, light to mid-brown and sometimes tinged orange, resinous by a thin but distinct 
layer of translucent resin over entire surface when young but the shiny resin occurring mainly along 
the margins when mature (pod valves otherwise not resinous or with patchy resin), dull overall or 
with a very slight satin sheen (but when viewed under light microscope much of the resin is seen to 
be shiny), smooth, glabrous or sparsely and obscurely appressed-hairy (the hairs minute, appressed 
and sometimes obscured by the resin), obscurely and openly ±transversely reticulate (the nerves 
not longitudinally orientated and sometimes not or scarcely evident); margins sometimes partially 
rimmed (i.e. not winged) and (when viewed end-on) rounded as in A. aptaneura , or more commonly 
the margin ±bevel-edged by a slightly thickened nerve that extends along the ventral and dorsal sides 
of both pod valves adjacent to, or slightly displaced internally from, the outer edge of the pod. Seeds 
oblique in pods, obloid to obloid-ellipsoid, compressed, 4-5 mm long x 2.5-3.5 mm wide, mid- to 
dark brown. 

Specimens examined. SOUTH AUSTRALIA: Kanyaka (Cudnaka), on Black Jack Range, 38 km N 
of Quorn on road to Hawker, 21 Oct. 2007, M. O’Leary 3510, 3514, 3515, 3516 (Sheet 4/6) and 23 
Nov. 2010, M. O’Leary 4746, 4751 (all AD and PERTH); same locality, 1 Oct. 2008, B.R. Maslin & 
J.E. Reid BRM 9572, 9574 (both PERTH). 

2. Taller stature morphotype (=. A. aneura Flinders Range variant) (Figures 9B, 10,11). This morphotype 
differs most obviously from lower stature morphotype in the following ways. Trees 4-8 m tall, obconic 
in outline with a rounded or sub-rounded crown, single- or multi-stemmed with main stem(s) dividing 
at c. 1 m above ground level into many, straight, obliquely ascending to erect main branches, no wide- 
spreading lower lateral branches present. Branchlet resin often absent or when present normally not 
as thick or as well-developed, the hoary indumentum sometimes denser. Phyllodes more variable 
than those of the lower stature morphotype, (50-)60-100 mm long, 1-3 mm wide, sub-straight to 
shallowly incurved, sigmoid or wavy, terete to flat; apices commonly curved to uncinate, sometimes 
straight. Gland 0-4 mm above pulvinus. Pods narrowly oblong, mostly shallowly constricted between 
the seeds, (20-)30-60(-75) mm long (including slender stipe c. 5 mm long), (5-)6-8(-9) mm wide, 
1: w (3-)5-9, thinly coriaceous, greyish brown (yellowish green prior to maturity), dull (but slightly 
shiny when viewed under light microscope), the resin less well developed and comprising a thin 
veneer along the outer edge of the margin (pod valve otherwise not resinous), minutely appressed- 
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hairy at least along margins (the central portion of valves commonly glabrous), finely but discernibly 
longitudinally reticulate with nerves slightly raised; margins narrowly winged, the wing scarcely 
discernible on external face of valve (best observed on internal face), 0.4-0.9 mm wide and either 
equal or more commonly unequal in width. Seeds longitudinal to longitudinally oblique in the pods, 
obloid to obloid-ellipsoid or ovoid, (5-)6-7 mm long x 2.5-3 mm wide, dark brown. 

Specimens examined. SOUTH AUSTRALIA: Kanyaka (Cudnaka), on Black Jack Range, 38 km N of 
Quorn on road to Hawker, 21 Oct. 2007, M. O ’Leary 3516 (Sheets 3/6, 5/6, 6/6) (all AD and PERTH) 
and 23 Nov. 2010, M. O’Leary 4724, 4725, 4733 (all AD and PERTH); same locality, 1 Oct. 2008, 
B.R. Maslin & J.E. Reid BRM 9573, 9575, 9576, 9577, 9579, 9580 (all AD, PERTH). 

In addition to the above there occurred in the northern population some stunted plants about 10 cm 
tall (Figure 12); this highly reduced stature is assumed to be the result of grazing by animals. Judging 
from field observations by one of us (MOL) this stunted morphotype represents the same entity as 
the taller stature morphotype. 

Specimens examined. SOUTH AUSTRALIA: Kanyaka (Cudnaka), on Black Jack Range, 38 km N of 
Quorn on road to Hawker, 21 Oct. 2007, M. O ’Leary 3516 (Sheets 1/6 & 2/6) (both AD and PERTH); 
same locality 1 Oct. 2008, B.R. Maslin & J.E. Reid BRM 9578 (PERTH). 


B.R. Maslin et al.. The type of Acacia aneura (Mulga) 
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Appendix 3. Salient features ofd. aneura sens. typ. based on Mueller’s holotype specimen of A. aneura 
(i.e. MEL 724218, Figures 4, 6A-E) and on material collected by the authors from the Kanyaka type 
locality as the lower stature morphotype of A. aneura (Figures 7, 8, 9A). Characters considered the 
most important taxonomically are given in bold. 

Small trees about 3-4 m tall, single-stemmed or sparingly divided at (or near) ground level, the stems 
variably crooked, the lowermost branches wide-spreading (but commonly lost as the plants mature), 
the upper branches obliquely ascending to erect. Branchlets appressed-hairy at extremities between 
the ribs which possess an overburden of translucent resin, the indumentum and resin soon lost as 
the branchlets mature. New shoots resinous, with scattered red-brown glandular hairlets. Phyllodes 
(40-)50-75 mm long, 1-1.5 mm wide, all or mostly shallowly incurved, flat, slightly thickened, 
grey-green or sub-glaucous but becoming dull green on oldest phyllodes, lacking a discrete, resinous 
marginal nerve; apices mostly straight and excentrically mucronulate or terminated by a ±centric, 
conical, callose point. Gland obscure, situated on upper margin of phyllode 0.5-2 mm above the 
pulvinus, the phyllodes normally slightly swollen and sometimes slightly but discernibly kinked at the 
gland. Pods oblong to narrowly oblong, 10^10 mm long (including slender stipe c. 5 mm long), (6-) 
7-8(-9) mm wide, firmly chartaceous to thinly coriaceous, light- to mid-brown and sometimes tinged 
orange, resinous to some degree (resin covering entire surface of valves on young pods but confined 
to marginal areas on mature pods), glabrous or sparsely and rather obscurely appressed-hairy, 
obscurely and openly ±transversely reticulate or sometimes seemingly nerveless; margins sometimes 
partially rimmed (i.e. not winged) but more commonly ±bevel-edged by a slightly thickened nerve 
that extends along the ventral and dorsal sides of both pod valves adjacent to, or slightly displaced 
internally from, the outer edge of the pod. Seeds 4-5 mm long and 2.5-2.8 mm wide. 

Apart from our own Kanyaka gatherings (listed above) there are a number of other specimens at the State 
Herbarium of South Australia (AD) collected from the Flinders Range and a few localities elsewhere 
in South Australia which, judging from morphological criteria, appear to correspond to A. aneura sens, 
typ. A selection of these specimens at AD include the following: Wirrealpa H.S., 31 Oct. 1943, H.M. 
Cooper s.n (AD 7941324); 10 km SSW of Mt Gunson, 22 Oct. 1966, Hj. Eichler 18834; Moolooloo 
Stn, 6 Oct. 1918, E.H. Ising 595; Koonamore Stn, R.H. Kuchel 2410; Flinders Range, 1 Dec. 1980, 
V.J. Levitzke 0560; Gluepot Stn, Nov. 1991 A. Taylor & T. Loffler (photos of this plant show it to be a 
shrubby form with upright branching but the specimen seems a good match for this entity). 

Note. Maslin and Reid (2012) provisionally recognised, aneura for a few Western Australian specimens 
but in the absence of more detailed study, as discussed above, it is not known if the specimens cited 
there represent the same taxonomic entity as those described here as A. aneura sens. typ. from South 
Australia. 
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Appendix 4. Voucher specimens for figures in text. All vouchers are housed at the Western Australian 
Herbarium (PERTH). 

Figure 8. A - a, b) M. O ’Leary 3516 (sheet 4/6); B - a) M. O ’Leary 3515, b) B.R. Maslin & J.E. Reid 
BRM 9574; C - a) M O’Leary 3516 (sheet 4/6), b) B.R. Maslin & J.E. Reid BRM 9574, c, d) M. 
O ’Leary 4751; D - a, b) M. O ’Leary 4751; E - a, b) M <9 ’Leary 4751, c, d ) M. O ’Leary 3514; F - M. 
O’Leary 3514; G - a) M. O’Leary 3514, b) M O’Leary 4746, c) M. O’Leary 3514, d) M O’Leary 
4751. 

Figure 11. A- M O’Leary 3516 (sheet 5/6); B - B.R. Maslin & J.E. Reid BRM 9577; C - a) B.R. 
Maslin & J.E. Reid BRM 9575, b) B.R. Maslin & J.E. Reid BRM 9573, c, d) M. O ’Leary 4724, e) M. 
(9’Tear;; 3516 (sheet 5/6);D-a)M O’Leary 4724,b )M. O’Leary 4733,c,d) M. O’Learys.n. (PERTH 
07983980), e) M O’Leary 4733; E - a) M. O’Leary 4733, b) M. O’Leary s.n. (PERTH 07983980); 
F - a, b) M. O ’Leary s.n. (PERTH 07983980); G - a, b) M. O ’Leary 4724. 
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Abstract 

Barrett, R.L. Description of si y. Lepidosperma species (Cyperaceae) based on type specimens. Nuytsia 
22(5): 295-322 (2012). Many species of Lepidosperma Labill. have been poorly circumscribed, 
resulting in significant nomenclatural confusion. Full descriptions of six species based solely on type 
specimens held in the Webb Herbarium in Florence (FI-W) and the Preiss Herbarium in Lund (LD) 
are presented here in order to facilitate accurate application of the names involved. Descriptions are 
provided for Lepidosperma costale Nees, L. gladiatiim Labill., L.fimbriatum Nees, L. humile (Nees) 
Boeck., L. longitudinale Labill. and L. squamatum Labill., as well as notes about these species. 

Introduction 

The genus Lepidosperma Labill. contains 73 currently named species (Barrett & Wilson 2012) with a 
large number of unnamed taxa remaining to be described. Determining the correct application of existing 
names is crucial before any new names are created so as not to increase nomenclatural confusion. 
Barrett and Wilson (2012) have recently examined all relevant type specimens and chosen lectotypes 
as required, resolving a great deal of past confusion. There are, however, a number of names that still 
have some questions about their application or origin. 

Collections of Labillardiere 

Jacques J.H. de Labillardiere collected botanical specimens from south-east Tasmania (Recherche 
Bay to the northern end of d’Entrecasteaux Channel) and Esperance Bay in Western Australia in 
1792-3 while aboard the Recherche under Bruny d’Entrecasteaux, in search of Jean Francois de 
Galaup, comte de laPerouse (Nelson 1974,1975; Galloway 1988; Horner 1995; Duyker 2003; George 
2009). He made the first collections of Australian Lepidosperma and named the genus based on these 
collections (Labillardiere 1805). All of the Lepidosperma species named by Labillardiere were stated 
to have been collected in Tasmania, but it is apparent that this was not necessarily correct, with the 
collection location of three species being in doubt. As currently circumscribed, two species named 
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by Labillardiere (L. gladiatum Labill. and L. longitudinale Labill.) occur in both Western Australia 
and Tasmania, while a third ( L. squamatum Labill.) is restricted to Western Australia (first noted by 
Bentham in 1878). 

Lepidosperma gladiatum is relatively uniform in its morphology across southern Australia and appears 
to be a well-defined taxon, so while the exact origin of the type collection is in doubt, the application 
of the name is not. A description is presented here in case small differences become apparent which 
will allow the origin of the type specimen to be determined. 

Lepidosperma longitudinale presents a more complex problem. Its morphology is relatively similar 
across southern Australia and the presence of more than one entity under this name was not suspected 
until recent molecular data was obtained that demonstrated a clear divergence between western and 
eastern populations (Barrett 2012). Lepidosperma exaltatum R.Br. was named from the Sydney region 
based on populations with open, expanded inflorescences, but this feature appears to be variable 
across the range of L. longitudinale s. lat. and it is currently treated as one species. It is critical to 
determine whether the type of L. longitudinale was collected in Tasmania or Western Australia so 
that the application of the name L. longitudinale can be determined and a new name provided for the 
Western Australian populations if the type proves to be from Tasmania. If the type of L. longitudinale 
is shown to apply to Western Australian material, then both names can be applied. 

Labillardiere is known to have received specimens collected in various parts of southern Australia by 
Jean-Baptiste L.C.T. Leschenault de la Tour as botanist on the Geographe expedition of 1801-1803 
under Nicholas-Thomas Baudin (Nelson 1974, 1975; Galloway 1988, specimens at FI-W and P). 
These collections and locations need to be considered when assessing type material utilised by 
Labillardiere. 


Collections of Preiss 

The application of three Lepidosperma species names published by Nees (1846) has been in doubt for 
some time. The name L. costale Nees has been applied to a large number of distinct taxa in Western 
Australia. Even when restricted to the complex of species related to the type specimen, complex 
genetic processes, including polyploidy and hybridisation, make matching the type specimen as 
closely as possible to an extant population critical (Wallace et al. 2011; Barrett et al. 2012; Wallace 
etal. in prep.). 

Two names, L.fimbriatum Nees and L. humile (Nees) Boeck. (originally published as L. lineare R.Br. 
var. humile Nees) were not taken up in Australia following publication, only recently being added to 
the formal census of Western Australian flora (Western Australian Herbarium 1998-). Both of these 
taxa have only relatively recently been recollected. Boeckeler (1874) was one of the few to study 
the original collections and note the distinctiveness of L. lineare var. humile from L. lineare , raising 
it to specific rank. These specimens were stated to have been collected ‘in the interior of Western 
Australia’. The descriptions were inadequate to accurately apply the names to particular taxa without 
examination of the type specimens held at LD. The matter was further confused for L.fimbriatum as 
a specimen at G with the same Plantae Preissianae number as the type belongs to a different taxon, 
leading this name to be synonymised under L. angustatum R.Br. (Govaerts et al. 2007). It remains 
uncertain whether Johan August Ludwig Preiss received material of these two species (and others 
bearing similar collection localities) from other collectors, or whether they were collected at the most 
distant point of his explorations inland from Cape Riche and were without any direct point of reference. 
Further discussion of Preiss collections can be found in Barrett and Wilson (2012). 
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Methods 

Specimens were examined at the host institutions (FI-W and LD) using light microscopy. Measurements 
of specimens were made following the methods described in Barrett (2007). One unusual term is 
repeated here. The angle of the spread of an individual ramet (fan) of growth is given as it indicates 
the growth habit of the plant. This can be quite useful to distinguish some taxa with distichous leaves. 
Descriptions are based on the type specimens only, but selected modern specimens are cited to indicate 
the range of each species as currently understood. Notes are given on the distribution, habitat, phenology, 
conservation status and other aspects of these species. 

Lepidosperma type specimens at FI-W 

Lepidosperma gladiatum Labill., Nov. Holl. PI. 1 (2—4): 15, t. 12 (1805) (as gladiata). Type citation. 
‘In capite Van-Diemen. ’ Lectotype, fide R.L. Barrett & K.L. Wilson, Austral. Syst. Bot. 25: 255 (2012): 
‘Nova Hollandia et Terra Diemen’ [? added by Webb] [Western Australia or Tasmania, 1792-1793, 
J.J.H. deLabillardieres.n.] (lectotype : FI-W 191246, photo BRIAQ0477941, K,NSW; isolectotypes. 
BRIAQ0341347 (fragment ex FI-W), FI-W 191247 (photo BRIAQ0477941, K, NSW), FI-W 191248 
(photo BRI AQ0477941, K, NSW), G (2 sheets); P 00603276, P 00603277, TCD (image seen)). 

This description is based on the lectotype and isolectotype sheets at FI-W only. 

Tufted perennial. Culms and leaves distichous; leaf to culm length ratio 0.8—1.1:1; angle of fan 
(ramet) spread c. 14° (inner section only). Leaves rigid, equitant, erect, flat, finely striate, green, 
not glaucous, with 78-114 stomatal rows per face, 42-75 cm tall, 6.9-9.2 mm wide, 0.47-1.36 mm 
thick; margins cream, smooth, not resinous, with occasional small scabrid projections; sheath dark 
brown, glabrous, the base entire, without resin. Culms as for leaves but with a thickened midrib, with 
100-134 stomatal rows per face, 53+ cm tall [base cut off], 7.2-9.4 mm wide, 1.51-2.20 mm thick; 
margins as for leaves, pale. Inflorescence compact-obovate in outline, 90+ mm long, 35-50 mm 
wide, with several short branches, one lateral branch per node; basal lateral branch 25-35 mm long 
with 43-80 spikelets; involucral bract 35-50 mm long. Spikelets 6.4-8.8 mm long, the upper flower 
bisexual, the lower flower functionally male. Glumes 6, weakly keeled, mid-brown with narrow pale 
margins, the exposed surface evenly covered with short, appressed to ascending white hairs (glabrous 
below), the apex acute to acuminate; sterile glumes 4; fertile glumes 5.2-7.3 mm long, 2.4-2.8 mm 
wide. Hypogynous scales 6, falling with the nut, broadly triangular, white, 1.45-1.93 mm long; apex 
acuminate, with hairs. Stamens 3; anthers 3.8—4.1 mm long including the apical appendage (c. 0.45 
mm long), 0.48-0.56 mm wide; filaments 4.1-5.7 mm long. Style 3-fid, unbranched portion 3.7^1.1 
mm long, branches 2.9+ mm long [tips broken off]; style base continuous with ovary, caducous; stylar 
cap small. Nut brown, smooth, not ribbed, obovate in outline, terete in section, 3.5-3.7 mm long, 
1.6-1.9 mm wide; epidermal cells round to ovate in outline. (Figures 1-5) 

Selected specimens examined. WESTERN AUSTRALIA: Bald Island, 16 Oct. 2003, S.D. Hopper 
8583 (PERTH); Rottnest Island, lookout over Pocillopora Reef, 30 Dec. 1998, J. Rippey 002 (PERTH). 
SOUTH AUSTRALIA: Eyre Peninsula, 7.5 km WSW of Memory Cove on track back to main road, 
Lincoln National Park, 5 Dec. 1994, K.L. Wilson 9288 (AD, NSW). VICTORIA: Wilsons Promontory, 
site 4-57-6,11 Mar. 1989,fi. Chesterfield2320 (MEL); TASMANIA: Arthur River settlement, 29 Dec. 
2005, J.J. Bruhl 2377 (HO, NE, NSW); NEW SOUTH WALES. Snapper Point, c. 3 km S of Kioloa, 
26 Apr. 1991, K.L. Wilson 7843 (NSW). 
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Figure 1. Lectotype of Lepidosperma gladiatum (Labillardiere s.n.; FI-W 191246). 
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Figure 2. Isolectotype of Lepidosperma gladiatum (LabiHardiere s.n FI-W 191247). 











300 


Nuytsia Vol. 22 (5) (2012) 



Figure 3. Isolectotype of Lepidosperma gladiatum (LabiHardiere s.n FI-W 191248). 
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Figure 4. Isolectotype of Lepidosperma gladiatum (Labillardiere s.n.; FI-W 191245). 
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Figure 5. Isolectotypes of Lepidosperma gladiatum. A - spikelets; B - leaf section; C - nut; D - spikelets and nut 
(Labillardiere s.n. \ A, C, D: FI-W 191247; B: FI-W 191248). Scale bars: A = 1 cm; B = 5 mm; C = 2 mm; D = 3 mm. 
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Distribution and habitat. Widespread along the southern coast of Australia with a disjunction across 
the Great Australian Bight (Figure 6A). Lepidosperma gladiatum is largely restricted to near-coastal 
sand and limestone dune systems, occasionally found up to five kilometres inland where coastal sands 
have been blown over other geological formations. 

Phenology. Flowering mainly recorded for April and May with sporadic records from December and 
January following large rainfall events. 

Conservation status. Widespread and not threatened. 

Etymology. From the Latin gladius (sword), in reference to the leaf blades being sword-shaped, giving 
rise to the common name of Sword Sedge. 

Notes. The name L. gladiatum has been consistently applied to a taxon occurring across southern 
Australia; the taxon is supported by recent molecular evidence (Barrett 2012). There are potentially 
two morphotypes, but they are both found across the range of the species and most likely only represent 
ecotypic variation. Labillardiere (1805) listed the location of the collection as from Tasmania although 
it could have been collected in either Tasmania or Western Australia. 

Lepidosperma longitudinale Labill., Nov. Holl. PI. 1(2—4): 16, t. 13 (1805) (as L. longitudinalis). 
Type citation. ‘In capite Van-Diemen.’ Type specimen. ‘Nova Hollandia et Terra Diemen’ [annotation 
on holotype added by Webb?] [Tasmania or Western Australia, 1792-1793, J.J.H. de Labillardiere 
s.n .] 0holotype : FI-W191254 (photo BRIAQ0477937, K, NSW); isotypes: BRIAQ0341353 (fragment 
ex FI-W), FI-W 191253, G (2 sheets), TCD (image seen)). 

This description is based on the holotype and isotype sheets at FI-W only. 

Tufted perennial. Culms and leaves distichous; leaf to culm length ratio 0.6-1:1; angle of fan (ramet) 
spread c. 20°. Leaves rigid, erect, biconvex, finely striate, green, paler at base, not glaucous, with 62-82 
very densely arranged stomatal rows per face, 34-71 cm tall, 3.9-5.0 mm wide, 1.35-1.92 mm thick; 
margins pale, smooth, not resinous; sheath dark brown, glabrous, the base entire, without resin. Leaves 
with 4 longitudinal vascular bundles running through internal pith. Culms as for leaves but thicker, 
with 82-88 stomatal rows per face, 64-91 cm tall, 3.6—4.1 mm wide, 1.10-2.08 mm thick; margins as 
for leaves, pale. Internal pith without longitudinal vascular bundles. Inflorescence interrupted-linear in 
outline, 110-180 mm long, 13-27 mm wide, with several long branches, one lateral branch per node; 
basal lateral branch 60-65 mm long with 32-65 spikelets; involucral bract 37-53 mm long. Spikelets 
4.8-7.0 mm long, the upper flower bisexual, the lower flower functionally male. Glumes 6, strongly 
keeled, pale brown with darker flecks and a narrow opaque margin, the surface glabrous, the apex 
apiculate to acuminate; sterile glumes 4; fertile glumes 4.9-6.1 mm long, c. 1.9 mm wide. Stamens 
3; anthers 2.8-3.2 mm long including the apical appendage (c. 0.35 mm long), 0.40-0.42 mm wide; 
filaments 4.0-4.5 mm long. Style 3-fid, unbranched portion 3.1-3.3 mm long, branches 2.27-2.79 mm 
long; style base continuous with ovary, caducous. Nut not developed. (Figures 7-9) 

Selected specimens examined. WE STERN AUSTRALIA: Brixton Street Wetland, Greater Perth, 7 Sep. 
2007, G.A. Verboom 1251 (BOL, PERTH); SOUTH AUSTRALIA: Kangaroo Island, Gosse-Ritchie 
Rd, 4 km S of Playford Hwy, 28 Oct. 2005, B.M. Overton 2926 (AD). VICTORIA: 5.8 km W on 
Victoria Valley Rd from Grampians Tourist Rd, western base of Serra Range, c. 31 km SSW of Halls 
Gap, Grampians National Park, 05 Oct. 2008, R.L. Barrett RLB 5223 (PERTH; duplicates to be 
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Figure 6. Distribution of Lepidosperma species. A - L. gladiatum ; B - L. longitudinale ( s. lat .); C —L. squamatum ( s. lot .); 
D -L. costale ( 5 . lat.), E - L. fimbrialum, F — L. humile. Maps derived from Australia’s Virtual Herbarium data (Council of 
Heads of Australasian Herbaria 2009-). 
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Figure 7. Holotype of Lepidosperma longitudinale (Labillardiere s.n FI-W 191254). Scale bar = 2 cm. 
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Figure 8. Isotype of Lepidosperma longitudinale (left hand element only) (Labillardiere s.n FI-W 191253). 
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Figure 9. Holotype of Lepidosperma longitudinale. A, B - spikelets; C - leaf face; D - leaf (longitudinal section) (Labillardiere 
s.n.- FI-W 191254). Scale bars: A, B, D = 5 mm; C = 1 cm. 
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distributed); c. 1.4 km E of Perry River, c. 19 km ENE of Stratford along Princes Hwy, Providence 
Ponds Flora and Fauna Reserve, Gippsland Plain, K.L. Wilson & A. Wilson KLW 10505, 1 Jan. 2009 
(BOL n.v., NSW, MO n.v., PERTH). TASMANIA: South West, Second Lagoon, Melaleuca Inlet, 
opposite Charlies Hill, 2 Apr. 1992, K.L. Wilson 8416 (HO, NSW). NEW SOUTH WALES: Nelson 
Bay road, 5.2 km ENE of the Soldiers Point and Nelson Bay roads junction at Anna Bay, 10 Mar. 
1993, R.G. Coveny 16464, S.F. McCune & T.M. Tame (NSW). QUEENSLAND: Moreton Island, c. 
8 km SSW of Cape Moreton, 27 Mar. 1973, L. Durrington 183 (BRI, PERTH). 

Distribution and habitat. As currently defined, widespread around the southern coast of Australia, 
growing in swampy habitats, either in coastal dune swales, or extending inland along major drainage 
lines, extending as far inland as the Grampians in Victoria. There is a major disjunction in the 
distribution between Albany in Western Australia and the southern Eyre Peninsula in South Australia 
(Figure 6b). 

Phenology. Flowering recorded from March-June. 

Conservation status. Widespread and not threatened. 

Etymology. From the Latin longitudinis (long, longitudinal), probably in reference to the longitudinal 
internal supportive vascular bundles found in the leaves (but absent from the culms). 

Notes. The name L. longitudinale has been consistently applied to a taxon occurring across southern 
Australia. Recent molecular evidence suggests divergence between the eastern and western populations 
such that recognition of two taxa is probably warranted (Barrett 2012). The origin of Labillardiere’s 
collection is of particular importance for the correct application of names. Labillardiere (1805) listed 
the location of the collection as from Tasmania, although it may have been collected in either Tasmania 
or Western Australia. If the latter is the case, then Labillardiere could not have collected the specimen 
as he only visited the Esperance area where this species is not found. Nelson (1974, 1975) did not 
discuss the probable collection locality of this species. It is hoped that with critical comparison of 
the morphology of L. longitudinale s. lat. across its range, the origin of the type collection can be 
determined with confidence. 

The name L. exaltatum is available for eastern populations if the type of L. longitudinale is shown to 
be from Western Australia. 

LepidospermasquamatumLabill.,Aov. Holl.Pl. 1(2—4): 17,t. \6 (\805) (as squamata). Type citation: 
‘incapite Nan-Diemen.’ Lectotype,fideR.L. Barrett & K.L. Wilson, A ustral. Syst. Bot. 25: 279 (2012): 
‘Nova Hollandia et Terra Diemen’ [?addedby Webb] [Western Australia, 1J.J.H. de Labillardiere s.n.] 
(lectotype. FI-W191261 (photo BRI AQ0477936, K, NSW); isolectotypes : BRIAQ0341361 (fragments 
in two packets ex FI-W), FI-W 191260, MEL 2295914 (fragment), TCD (image seen)). 

This description is based on the lectotype and isolectotype sheets at FI-W only. 

Tufted perennial with adventitious rhizomes. Rhizome scales almost black at the base, grading to 
brown with an opaque margin, 7.8-9.0 mm long, c. 2.5 mm broad (curled), not entirely appressed to 
the rhizome, the apex acuminate, with multiple convergent ribs. Culms and leaves distichous; leaf to 
culm length ratio 0.6-1:1; angle of fan (ramet) spread 12-25°. Leaves equitant, rigid, erect, compressed 
biconvex, with fine ridges with 3-5 deeper grooves at intervals across the blade to give the appearance 
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of secondary ridges which are more prominent on smaller leaves, almost absent on broader leaves, 
dull green, not glaucous, with 12-34 stomatal rows per face, 10.5-23 cm tall, 1.13-2.89 mm wide, 
0.42-0.73 mm thick; margins cream, almost smooth, not resinous, with small, short, thick white hairs 
scattered on margin, quickly becoming reduced to small scabrid projections/calluses which remain on 
mature leaves; sheath dark brown, glabrous, the base entire to slightly fibrous, without resin. Culms 
as for leaves but not so compressed, with 16-25 stomatal rows per face, 9-28 cm tall, 1.36-1.98 mm 
wide, 0.49-0.96 mm thick; margins as for leaves. Inflorescence compact, obovate to triangular in 
outline, 17-34 mm long, 12-22 mm wide, with few short branches, one lateral branch per node; basal 
lateral branch 9-26 mm long with 4-11 spikelets; involucral bract 10-21 mm long. Spikelets 5.76-7.26 
mm long, the upper flower bisexual, the lower flower functionally male. Glumes 6, weakly keeled, 
dark brown with narrow, pale margins, the exposed surface evenly covered with short, appressed to 
ascending white hairs (glabrous below), the apex acuminate; sterile glumes 4; fertile glumes 4.9-6.1 
mm long, 1.64-1.71 mm wide. Hypogynous scales 6, falling with the nut, broadly triangular, white, 
1.02-1.35 mm long; apex acuminate, with a few short hairs. Stamens 3; anthers (immature) c. 2.6 
mm long including the apical appendage, c. 0.22-0.30 mm wide; filaments not developed. Style 3-fid, 
(immature) unbranched portion 0.6+ mm long, branches 1.2+ mm long [tips broken off]; style base 
continuous with ovary, caducous; stylar cap small. Nut pale to dark brown, smooth, with 3 very obscure 
ribs towards the base, obovoid in outline, terete in section, 2.9-3.0 mm long, 1.58-1.69 mm wide; 
epidermal cells orbicular to ovate, occasionally oblong in outline. (Figures 10-12) 

Selected specimen examined. WESTERN AUSTRALIA: Israelite Bay, 6 Nov. 1980, K.R. Newbey 
7983 (PERTH). 

Distribution and habitat. The type specimen belongs to a taxonomically challenging species complex 
that is relatively widespread on near-coastal dunes in south-west Western Australia (Figure 6c). 

Phenology. Flowering recorded for May. 

Conservation status. Widespread and not threatened. 

Etymology. From the Latin squama (scale), apparently in reference to the hypogynous scales on the 
nut. This is the defining characteristic of the genus, and the scales are not unusual in this species. The 
holotype also has distinctive scale-like bracts on the adventitious rhizome, but these are not mentioned 
in the original description. 

Notes. The name L. squamatum has had a long and confusing history of application, largely due to 
the fact that Labillardiere (1805) listed the location of the collection as Tasmania when in reality it 
must have been collected in Western Australia. This conclusion was reached by Bentham (1878) 
and followed by Nelson (1974, 1975). The type collection appears to best match a morphotype from 
coastal dunes in southern Western Australia, although more detailed studies are required. The single 
specimen cited, from east of Esperance, is the closest match to the type specimen that has been located 
at PERTH so far. At times, the name has been applied to the morphologically similar L. sieberi Kunth 
from south-eastern Australia (Barrett & Wilson 2012). 
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Figure 10. Lectotype of Lepidosperma squamatum (Labillardiere s.n. : FI-W 191261). 
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Figure 11. Isolectotype of Lepidosperma squamatum (Labillardiere s.n FI-W 191260). 
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Figure 12. Lectotype of Lepidosperma squamatum. A - rhizome; B - spikelet and nuts; C - spikelets; D - leaf surface 
(Labillardiere s.n .; FI-W 191261). Scale bars: A = 3 mm; B, C = 5 mm; D = 2 mm. 
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Lepidosperma type specimens at LD 

Lepidosperma costale Nees, in Lehm., PI. Preiss. 2(1): 92 (1846). Type citation. ‘In solo sublimoso- 
arenoso planitiei prope praedium rusticum cl. Viveach, York, Apr. a. 1840. Herb. Preiss. No. 1798 
- Forma morbosa, ustilagine ovarii correpta: in rupestribus haud procul a fonte St. Ronan’s well, 
York, Apr. a. 1840. No. 1799.’ Lectotype, fide R.L. Barrett & K.L. Wilson, Austral. Syst. Bot. 25: 245 
(2012): In solo sublimoso-arenoso planitiei prope praedium rusticum cl. Viveach [In sunny elevated 
sandy plain near the country estate of Viveash, S of] York, [Western Australia], 17 Apr. 1840, L. Preiss 
[PI. Preissianae No. 1798] ( lectotype : LD; isolectotypes: BM 000901250, G, MEL 2288218, MEL 
2288219 p.p., NY 00051302, P 00603284). 

This description is based on the lectotype sheet at LD only. 

Tufted perennial with short rhizomes. Culms and leaves spirodistichous; leaf to culm length ratio 
0.6-1.2:1; angle of fan (ramet) spread 10-14°. Leaves rigid, fully erect, angular, distinctly diamond¬ 
shaped in cross-section, scarcely finely striate, with c. 21-24 stomatal rows, 14.5-31.5 cm tall, 
1.31-1.72 mm wide, 0.41-0.61 mm thick; margin pale green, young growth at least with a continuous 
band of fine, white, upturned hairs wearing to appear scabrous as they age, not resinous; sheath pale 
brown, glabrous, the base slightly fibrous to almost entire, not resinous. Culms as for leaves, scarcely 
finely striate, with 19-34 stomatal rows, 23-26 cm tall, 1.22-1.96 mm wide, 0.47-0.81 mm thick. 
Inflorescence loose-linear in outline, 32-53 mm long, 9.2-9.7 mm wide, with few, short, lateral 
branches, 1 branch per node; lateral branches small, in line with main axis (inflorescence appearing 
almost simple), 12-24 mm long with 7-11 spikelets; involucral bract 15.5-29 mm long. Spikelets 
4.1-5.6 mm long, the upper flower bisexual, the lower flower functionally male. Glumes 6 with opaque 
pale margins grading to a rusty red keel, the surface with numerous minute, white hairs near the apex, 
the margins glabrous, the apex acute to acuminate; sterile glumes 4; fertile glumes c. 3.9 mm long, 
c. 1.5 mm wide. Hypogynous scales 6, falling with the nut, broadly triangular, white, c. 0.78 mm long; 
apex acuminate, with a few apical hairs. Stamens [anthers missing from specimen]; filaments c. 3.1 
mm long, broadly dilated at the base. Style missing from specimen; style base continuous with ovary, 
caducous; stylar cap large. Nut cream, becoming mottled brown with age, smooth, with 3 moderate 
ribs, obovate in outline, terete in cross-section, c. 3.1 mm long, c. 1.0 mm wide; epidermal cells oblong 
to linear in outline. (Figures 13, 14) 

Other specimen examined. WESTERN AUSTRALIA: 300 m S on railway access track from York- 
Greenhills/Quairading Rd, 9 Apr. 2008, R.L. Barrett & M. Wallace RLB 4475 (PERTH; duplicates 
to be distributed). 

Distribution and habitat. As currently broadly defined, scattered between York and Perenjori in south¬ 
west Western Australia, usually associated with granite outcrops, though these may be subsurface 
(Figure 6d). 

Phenology. Flowering recorded for April and May. 

Conservation status. As currently defined, widespread and not threatened. Specimens matching the 
type are only known from the vicinity of York and this form may possibly be threatened. 

Etymology. From the Latin costa (rib, side), perhaps in reference to the fine striations on the culms, 
particularly evident on some of the dead leaves on the type specimen. 
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Figure 13. Lectotype of Lepidosperma costale (Preiss 1798; LD). Scale bar = 5 cm. 
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Figure 14. Lectotype of Lepidosperma costale. A - inflorescence; B-spikelet; C-leafface; D - culm face (Preiss 1798; LD). 
Scale bars: A = 1 cm; B-D = 2 mm. 
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Notes. Lepidosperma costale appears to be a tetraploid lineage, with no diploids so far located in 
the vicinity of the type locality. Occasional allotetraploid hybrid plants have been found in mixed 
populations with tetraploid plants (M. Wallace pers. comm.). 

The other syntype, Plantae Preissianae No. 1799, is a more robust specimen (re-sprouting after fire), 
but all the spikelets are infected by a smut fungus or are immature, so it is not suitable as a lectotype. 
The culms (to 2.24 mm wide) and leaves (to 1.78 mm wide) are much larger, compressed-hexagonal 
in cross-section, and the sheaths are darker and more fibrous. A recent collection has been made from 
the same location (R.L. Barrett & G. Messina RLB 3373, PERTH; duplicates to be distributed). 

Lepidosperma fimbriatum Nees, in Lehm., PI. Preiss. 2(1): 91 (1846). Lectotype, fide R.L. Barrett 
& K.L. Wilson, Austral. Syst. Bot. 25: 245 (2012): ‘In regionibus interioribus Australiae meridionali- 
occidentalis’ [Interior regions of southern Western Australia, possibly near Cape Riche], Nov. 1840, 
L. Preiss [PI. Preissianae No. 1793] ( lectotype : LD; isolectotype : MEL 2295080). 

This description is based on the lectotype sheet at LD only. 

Tufted perennial with spreading rhizomes. Culms and leaves distichous; leaf to culm length ratio 
0.7-1.1:1; angle of fan (ramet) spread 10-15°. Leaves rigid, equitant, erect, ±flat to slightly convex 
on one face, finely striate, yellow-green, not glaucous, with 18-34 stomatal rows per face (2 rows 
per groove), 18.5-25.5 cm tall, 1.9-3.5 mm wide, 0.32-0.45 mm thick; margins yellow-green, with a 
continuous band of short, white hairs and often coated in reddish orange resin; sheath yellow to pale 
brown, glabrous, the base almost entire to somewhat fibrous, with small amounts of yellow resin. 
Culms as for leaves but less prominently striate, with 26-38 stomatal rows per face, 25-38.5 cm tall, 
2.6-3.4 mm wide, 0.72-0.79 mm thick. Inflorescence immature, ovate-lanceolate in outline, 33—43 
mm long, 5-7 mm wide, with few lateral branches, 1 lateral branch per node; basal lateral branch 17 
mm long with c. 6 spikelets; involucral bract 58-72 mm long, leaf-like. Other inflorescence features 
too immature to measure. (Figures 15, 16) 

Selected specimens examined. WESTERN AUSTRALIA: Ravensthorpe Range, 2.1 km SE of Mt 
McMahon, 11 May 2007, G.F. Craig 8245 (PERTH); Neredup Nature Reserve 32784, 1 km NE 
along Muntz Rd from intersection with Bebenorin Rd, E of Esperance, 2 Sep. 2001, E. Hickman & 
S. Gilfillan EJH 1180 (PERTH); onN side ofNewdegate-Ravensthorpe Rd, 1.1 km W of Lake King 
townsite, Damnosa Nature Reserve (Res. 24435) [Plot - LK20], 14 May 1999, G.J. Keighery & N. 
Gibson 5477 (PERTH); Ravensthorpe Range, survey site R109,34.3 kmESE of Ravensthorpe. Located 
on E slope of Bandalup Hill, below Eucalyptus purpurata conservation zone, c. 30 m NW of track, 
29 May 2007, S. Kern , R. Jasper & D. Brassington LCH 17175 (PERTH); 5.2 km WNW of Kybulup 
Pool, West River, 27 Oct. 1986, K.R. Newbey 11316 (PERTH). 

Distribution and habitat. Only known from the Ravensthorpe region and a single collection from east 
of Esperance, growing in rocky soils in kwongan heath or low mallee woodland (Figure 6e). 

Phenology. Flowers collected in May. 

Conservation status. Locally common, not threatened. Occurs in Fitzgerald River National Park. 

Etymology. The specific epithet is derived from the Latin fimbriatus (fringed) in reference to the 
prominent hairs on the margins of the culms and leaves. 
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Figure 15. Lectotype of Lepidosperma fimbriatum (Preiss 1793; LD). Scale bar = 5 cm. 
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Figure 16. Lectotype of Lepidosperma fimbriatum. A - inflorescence (immature); B - rhizome; C - leaf face; D - leaf margin 
with resin-coated hairs (Preiss 1793; LD). Scale bars: A, B = 5 mm; C, D = 2 mm. 
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Notes. Somewhat similar in appearance to L. diurnum R.L.Barrett due to the prominent hairs on the 
culm margins, differing in the compact habit of the plants with very short inflorescences. This name 
has only recently been applied owing to a lack of knowledge of its correct application and the fact 
that the species was not recollected until 1986. 

Lepidosperma humile (Nees) Boeck., Linnaea 38: 324 (1874). Lepidosperma lineare var. humile 
Nees, in Lehm., PI. Preiss. 2(1): 90 (1846). Type: ‘In regionibus interioribus Australiae meridionali- 
occidentalis’ [In interior regions of south-western Australia, possibly near Cape Riche], Nov. 1840, 
L. Preiss [PI. Preissianae No. 1810] ( holotype : LD 1240044; isotype : G). 

This description is based on the holotype sheet at LD only. 

Tuftedperennial with short rhizomes. Culms and leaves distichous; leaf to culm length ratio 0.5-1.1:1; 
angle of fan (ramet) spread 20-25°. Leaves rigid, equitant, erect, ±flatto slightly biconvex, finely striate, 
yellow-green, not glaucous, with 20-22 stomatal rows per face, 7.0-17.5 cm tall, 0.82-1.42 mm wide, 
0.35-0.38 mm thick; margins yellowish, with an almost continuous band of short, white, incurved hairs 
or scabrid projections which are mostly obtuse and in small clusters, sometimes the margins covered 
with yellow resin; sheath yellow to pale brown, glabrous, the base not or scarcely fibrous, with small 
amounts of orange to red resin. Culms as for leaves with 16-18 stomatal rows per face, 13.5-15.5 cm 
tall, 1.17-1.32 mm wide, 0.43-0.48 mm thick. Inflorescence lanceolate in outline, 37^12 mm long, 
8.0-9.8 mm wide, with few lateral branches, 1 lateral branch per node; basal lateral branch 19.0-20.3 
mm long with 9-10 spikelets; involucral bract 18-23.5 mm long. Spike lets 3.9-4.8 mm long, the upper 
flower bisexual, the lower flower functionally male. Glumes 6, with narrow, opaque, pale margins 
grading to a reddish brown keel, the surface evenly covered with short curly hairs, the apex acuminate; 
sterile glumes 4; fertile glumes c. 3.6 mm long, c. 1.1 mm wide. Stamens 3; anthers c. 1.5 mm long 
including the apical appendage, c. 0.19 mm wide; filaments not seen. Style 3-fid, unbranched portion 
c. 1.4 mm long, branches c. 0.85 mm long; no nuts developed. (Figures 17, 18) 

Selected specimens examined. WESTERN AUSTRALIA: 5 km S of Grass Patch at rest area, 13 July 
2005, R.L. Barrett RLB 2746 (PERTH); Environmental Impact Assessment Site No. 5, Shoemaker 
Levy Ore body, Ravensthorpe Nickel Operations mine tenement, c. 30 km E of Ravensthorpe, 2005, 
N. Evelegh 10804 (PERTH); Melaleuca swamp, 8 km NE of Ongerup, 1.1 km NE of intersection of 
North Ongerup Rd and Magners Rd on NE side of wetland. SAP wetlands site SPS091C, 19 Oct. 
1999, M.N. Lyons & S.D. Lyons 4361 (PERTH); Corackerup Nature Reserve, Q58 W of Normans Rd 
adjacent central firebreak, 14 Apr. 2003, E.M. Sandiford EMS 703 (PERTH). 

Distribution and habitat. Scattered around Ravensthorpe, west to Corackerup Nature Reserve near 
Jerramungup, in south-west Western Australia, growing in low mallee woodland or kwongan heath, 
usually on rocky loam (Figure 6f). 

Phenology. Flowers collected in May. 

Conservation status. Locally common and not threatened. 

Etymology. The specific epithet is derived from the Latin humilis (small, diminutive, low) and refers 
to the small stature of the plant relative to other species of this genus. 
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Figure 17. Holotype of Lepidosperma humile (Preiss 1810; LD 1240044). Scale bar = 5 cm. 
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Figure 18. Holotype of Lepidosperma humile. A - ramet base; B - inflorescence; C - culm face; D - culm face (Preiss 1810; 
LD 1240044). Scale bars: A, B = 1 cm; C, D = 1 mm. 
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Notes. Somewhat similar in appearance to a number of unnamed taxa; distinctive in the combination 
of scabrous projections and short, white hairs on the margins of the culms and leaves and the small 
stature of the plants. This name has only recently been applied owing to a lack of knowledge of the 
correct application of the name and the fact that the species was not recollected until 1999. 
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Abstract 

Chapman, A.R. A new species of Monotoca (Ericaceae: Styphelioideae: Styphelieae) from the south 
coast of Western Australia. Nuytsia 22(5): 323-328 (2012). Anew species, Monotoca aristata A.R. 
Chapman from the west of F itzgerald River National Park is described and illustrated. It is distinguished 
from all other Monotoca species by the thick, aristate, linear-lanceolate leaves, with conspicuous veins 
on the abaxial surface. It is now the only representative of this genus in Western Australia. 

Introduction 

The endemic Australian genus Monotoca R.Br. (Ericaceae) consists of ten currently recognised 
taxa, distributed throughout eastern Australia including Tasmania. Three western species, previously 
considered to belong to that genus (Paczkowska & Chapman 2000) have recently (Albrecht et al. 2010; 
Albrecht & Hislop 2011) been segregated into the new genus Dielsiodoxa Albr. and placed, together 
with the monotypic Oligarrhena R.Br., into the tribe Oligarrheneae Crayn & Quinn. This resolves more 
than a century of uncertainty with respect to these species: while Bentham (1869: 232) regarded that 
the Western Australian species were ‘ better placed in Monotoca than in any other genus’, other authors 
regarded that they were ‘alien amongst this genus of plants’ (Mueller 1867: 79) 1 and ‘would certainly 
justify separation as a special genus’ (Diels & Pritzel 1904: 480) 2 . 

Collections of unidentified material from near Mt Maxwell in the Fitzgerald River National Park in 
the 1960s and 1970s were provisionally identified as a new taxon belonging within Monotoca. In an 
early morphological cladistic analysis of the Epacridaceae (Powell et al. 1987) this taxon grouped in 
an unresolved polytomy with the eastern taxa, western taxa and the related genera Acrotriche R.Br., 
CyathodesLdbi\\.,LeucopogonRBY. sect. Perojoa(Cav.)Bmth. and Lissanthe R. Br. in the Styphelieae 
(Benth.). The very small tubular flowers with erect lobes, a single-celled ovary, and the strong trend 
towards dioecy in all taxa served to distinguish Monotoca s. lat. in the analysis from the otherwise 
closely allied genus Leucopogon. This work led to a more detailed re-assessment of relationships 
within Epacridaceae (Powell et al. 1996). 

Later evidence, both morphological and molecular (Powell et al. 1997; Taaffe et al. 2001; Kron et 
al. 2002; Quinn et al. 2003; Albrecht et al. 2010) strongly supported the grouping of this new taxon 

1 ‘species inter plantas coordinales adspectus aliena’ (Mueller 1867: 79). 

2 ‘so daB sich die Abtrennung als besondere Gattung durchaus rechtfertigen wurde’ (Diels 1904: 480). 
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with the eastern species in the reduced circumscription of Monotoca sens. str. Accordingly, it is here 
described as M. aristata A.R.Chapman, the sole Western Australian representative of the genus. 

Methods 

This study is based on observations of herbarium collections housed predominantly at NSW and 
PERTH. Relevant type specimens of other Western Australian Monotoca species (now Dielsiodoxa ) 
were obtained on loan from MEL, while others housed at G, K, P and W have also been examined. 
Floral material was rehydrated in 70% ethanol before dissection and measurement; fruit measurements 
were made on dried material. The distribution map was compiled using DIVA-GIS version 7.1.7.2 
and is based on PERTH specimen data (Western Australian Herbarium, 1998-). 

Taxonomy 


Monotoca aristata A.R.Chapman sp. nov. 

Folia effusa usque ad horizontalia, lineari-lanceolata, glabra, aristata; lamina crassa, plana usque ad 
convexa venis 5 parallelis abaxialibus instructa. Inflorescentia axillaris; spicae breves, floribus 1-3. 
Ovarium uniloculare, puberulentum; stylus brevis. Monotoca R.Br. ex Australia orientali affine. 

Typus. Mt Maxwell, Western Australia [precise locality withheld for conservation reasons], 6 May 
1975, K.R. Newbey 4727 [male plant] {holo: PERTH 5548365; iso : AD, BRI, CANB, HO, K, MEL, 
MO, NSW 299504). 

Monotoca sp. 2 (Mt Maxwell), J.D. Briggs & J.H. Leigh, Rare or Threatened Australian Plants 37, 127 
(1988); revised edn, 55,392 (1996). 

Monotoca aristata AR. Chapman ms, in G. Paczkowska & A.R Chapman, West. Austral. FI. : Descr. Cat. 242 (2000). 

Monotoca sp. A (‘aristata’), D.E. Albrecht, C.T. Owens, C.E. Weiller & C.J Quinn .Austral. Syst. Bot. 23:320 (2010). 

Monotoca sp. Mt Maxwell (K.R. Newbey 4727), Western Australian Herbarium, in FloraBase , 
http://florabase.dec.wa.gov.au/ [accessed 27 June 2012], 

Moderately dense, bushy dioecious shrubs, 0.25-0.8(-1.5) m tall, 0.2-0.7 m wide; stems erect, 
light grey-brown, glabrous, with fibrous tesselated bark and often prominent leaf scars; older stems 
without leaves; young stems brown or grey-glaucous, slightly ribbed, usually glabrous. Leaves light 
yellow-green, evenly spaced, alternate, spreading to horizontal, non-imbricate, linear-lanceolate, 
6.8-15.5 mm long, 1.1-2.5 mm wide [l:w 4.1-13.6]; apex acute to acuminate, straight, aristate to 
1.0 mm; base somewhat obtuse; petiole 0.6-1.4 mm long, glabrous; lamina thick, convex to flat, 
glabrous, discolorous (paler abaxially); adaxial surface without conspicuous veins; abaxial surface 
with five conspicuous parallel veins (two marginal); margin straight to recurved, unthickened, 
entire. Inflorescences spreading spikes each 2-4 mm long, 1.2-3 mm wide [l:w 1-3.3], with 1 or 
2(3) flowers per spike, usually terminated by a sterile bud, in clusters in the upper axils 10-15 mm 
long, 5-8 mm wide; peduncles puberulent; flowers small, erect, white or cream to pale green; male 
and female flowers dissimilar in size. Bracts solitary, small, uniform along spike, ovate, 0.5-1.0 
mm long, 0.5-0.7 mm wide [l:w 0.9-1.5]; apices obtuse; midrib abaxially inconspicuous, with 
ciliolate margins, otherwise glabrous; bracteoles paired, ovate-orbicular, 0.7-1 mm long, 0.65-1 
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mm wide [l:w 0.9-1.2]; apices obtuse; midrib thickened towards apex, with ciliolate margins, 
otherwise glabrous. Sepals five, broadly ovate, 0.9-1.7 mm long, 0.8-1.2 mm wide [l:w 1-1.6]; 
apices obtuse; midrib abaxially inconspicuous, with ciliolate margins, otherwise glabrous. Corolla 
tube campanulate, glabrous externally and internally, in male flowers 1.4-1.6 mm long, 1.4-1.8 
mm wide at throat, 0.5-0.8 mm wide at base, in female flowers 0.7-0.8 mm long, 1.2 mm wide at 
throat, 0.5-0.6 mm wide at base; lobes five, 0.6-1 mm long, 0.75-0.95 mm wide [l:w0.8-l.l], acute, 
erect, externally glabrous, internally shortly pubescent in female flowers, in male flowers shortly 
pubescent mainly over the lower half leaving the upper 0.2-0.4 mm glabrous; much shorter than 
tube [lobe:tube 0.4-0.6] in male flowers, sub-equal [lobe:tube 1.0-1.2] in female flowers. Anthers 
five, in male flowers 1.4-1.5 mm long, 0.3-0.5 mm wide and connate over the lower third, much 
reduced in female flowers to 0.3 mm long, 0.2 mm wide; filaments attached well above the middle 
of the anther. Gynoecium conical; ovary spherical, 0.35-0.5 mm high, 0.3-0.5 mm at widest point, 
smooth or occasionally ribbed, sparsely puberulent, unilocular, with a single ovule pendulous from 
apex; style continuous with ovary, 0.35-0.5 mm long, 0.15-0.35 mm wide just below the stigma, 
0.3-0.4 mm wide at base, glabrous, not exserted from tube; stigma scarcely differentiated although 
darker, <0.05 mm high in male plants, 0.1 mm high in female plants; nectary forming a continuous 
ring, 0.1-0.3 mm high, glabrous, with lobed upper margin. Fruit pale red to red-brown, ovoid, 
1.8-2.8 mm long, 1.5-1.9 mm wide, exceeding calyx; apex pointed with short style persistent; 
surface smooth or rugose, puberulent, with fleshy mesocarp and thin bony endocarp. (Figure 1) 



Figure 1. Monotoca aristata. A - flowering branchlet; B - flower; C - longitudinal section of functionally male flower; 
D - mature fruit; E - transverse section of mature fruit showing unilocular ovary. Scale bars: A = 5mm; B- E = 1mm. 
A-C drawn from K.R. Newbey 4727; D, E drawn from P.G. Wilson 4365. 
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Specimens examined. WESTERN AUSTRALIA: [localities withheld for conservation reasons] 6 Dec. 
2003, S. Barrett 1211 (PERTH); 14 Mar. 2005, S. Barrett 1346 (PERTH); 18 Apr. 2005, D. Brearley 
ec 604-06 (PERTH); 6 Oct. 2000, A.R. Chapman 707, 708 (PERTH); 12 Dec. 2001, A.R. Chapman 
719 (PERTH); 16 Oct. 1995, J.A. Cochrane 1599 (PERTH); 13 Oct. 1989, B.J. Conn & J.A. Scott BJC 
3399,3400(PERTH); lOAug. 1985, R.K. Crowden 8508-121 (NSW);21 June 198 6,E.J. Croxford4980 
(PERTH); 15 July 1970, A.S. George 10065 (PERTH); 22 June 1987, K.R. Newbey\\l?>6A, 11736B 
(NSW, PERTH); 15 June 2000, L. Polomka & S. Patrick SP 3404A, 3404B (PERTH); 16 June 2000, 
L. Polomka & S. Patrick SP 3406, 3407 (PERTH); 2 Aug. 1986, J.M. Powell 2381 (NSW, PERTH), 
2381A (NSW), 2390 (NSW); 9 May 2003, E.M. Sandiford 722 (PERTH); 2 Oct. 1966, P.G. Wilson 
4365 (NSW, PERTH). 

Distribution and habitat. Monotoca aristata occurs on the southern slopes of Mt Maxwell and exposed 
ridges to the east where it is common in patches of open banks ia heath on well-drained, dark grey, stony 
quartzite sand. Three small, disjunct populations occur around the locality of Wellstead, some 70 km 
to the south-west of Mt Maxwell, where it occurs on flats in white sand over laterite (Figure 2). 

Phenology. Buds observed from December to May, flowers from May to early August, with the peak in 
June. Flowers remain on a significant proportion of plants (those without fruit) into December. Plants 
with more or less mature fruits observed from June onwards, with the peak in October. 

Pollen. Albrecht etal. (2010) report that M. aristata pollen are pseudomonads ofthe unique ‘Monotoca- 
type’ (Martin 1993), as in the rest of both Monotoca sens, strict, and Dielsiodoxa. Fossil pollen of 
this type has been recorded in early Pliocene assemblages from Lake Tay (as Gen. and sp. nov. B) by 
Bint (1981). Lake Tay is c. 200 km to the north-east of the Fitzgerald River and between the ranges 
of known populations of D. leucantha (E.Pritz.) Albr. and D. oligarrhenoides (F.Muell.) Albr. 



Figure 2. Distribution of Monotoca aristata (•) in south-west Western Australia. Interim Biogeographic Regionalisation 
Version 6.1 (Department of the Environment, Heritage, Water and the Arts 2008) boundaries are indicated in grey. 
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Conservation status. Monotoca aristata has been assigned Priority Two status under the Department 
of Environment and Conservation (DEC) Conservation Codes for Western Australian Flora (Smith 
2012). Most of the known populations are conserved in the extreme west of the Fitzgerald River 
National Park with another occurrence around the locality of Wellstead within remnant vegetation, 
including a small population in Mettlers Lake Nature Reserve. 

Etymology. The specific epithet refers to the distinctly aristate leaves. 

Notes. Monotoca aristata has no close allies in the genus, differing from all other Monotoca taxa in 
possessing thick, strongly ribbed, linear-lanceolate leaves with five conspicuous parallel veins on 
the abaxial face, and also by the presence of short, dense puberulence on the interior of the corolla 
lobes. 

Monotoca aristata is the sole representative of Monotoca in Western Australia, with all others 
occurring on the east coast of Australia from Tasmania and the South Australian/Victorian border to 
northern Queensland. This disjunction is significant with reference to the biogeography of the tribe 
and, together with the palynological evidence, may suggest a more continuous distribution for the 
genus in the past. 

Observations in the field and of recent paired specimen collections (A.R. Chapman 707,708; B.J. Conn 
3399, 3400; L. Polomka & S. Patrick SP 3406, SP 3407) suggest that this new taxon is functionally 
dioecious. The male plants (such as the type material) possess flowers that are hermaphroditic (Figure 
1) but do not bear fruit, their flowers persisting on the plants throughout while the female plants, with 
much-reduced anthers, bear the fruit. Conn notes on the labels of his two collections that ‘ of 100 plants 
sampled: 33 produced fruits; 59 lacked fruits, flowers or aborted flowers; eight had mostly aborted 
flowers/fruits’. Dioecy has been noted in a number of eastern species of Monotoca and related genera 
in the Styphelieae (e.g. Albrecht 1996: 490; Stevens etal. 2004: 152-153, 179). 
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Abstract 


Davis, R.W. & Hurter, P.J.H. Solanum albostellatum (Solanaceae), a new species from the Pilbara 
bioregion of Western Australia. Nuytsia 22(5): 329-334. Solanum albostellatum R.W.Davis & 
P.J.H. Hurter has recently been discovered and is formally described. The new species is morphologically 
similar to S. oldfieldii F.Muell. and S. esuriale Lindl. Solanum albostellatum inhabits cracking clay 
environments extending from Midstream Chichester National Park to the Hamersley Range, west of 
Newman. An amendment to the Flora of Australia key for Solanum to account for S. albostellatum 
is included, as is a table summarising the similarities and differences between S. albostellatum and 
the most similar taxa. 


Introduction 


Solanum L. is a large and widely distributed genus with over 100 species represented in Australia 
(Symon 1981, 1982). Solanum albostellatum R.W.Davis & P.J.H.Hurter sp. nov. was recognised as a 
probable new species in early 2011, from material sent to the Western Australian Herbarium (PERTH) 
to the second author. A subsequent collection sent for identification in late 2011 confirmed it as an 
undescribed taxon and the phrase name Solanum sp. Hamersley clay (D. Halford Q 9280) was erected 
for this species (Western Australian Herbarium 1998-). Examination of specimens held at PERTH 
revealed several further specimens of this taxon, including a number previously misidentified as 
S. oldfieldii F.Muell. and S. esuriale Lindl. 


Methods 


Vegetative parts were measured on dried material, flowers and fruits were measured using reconstituted 
material. The description format follows Symon (2001). The units of measurements have been 
modified to millimetres for the amended key from Symon (1982). The distribution map for Solanum 
albostellatum is based on PERTH specimen data. 
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Taxonomy 

Solanum albostellatum R.W.Davis & P. J.H.Hurter, sp. nov. 

Typus. west of Millstream along Millstream-Pannawonica Road, Western Australia [precise locality 
withheld for conservation reasons], 26 September 2006, D. Halford Q 9280 ( holo : PERTH 07800932; 
iso. BM, BRI). 

Solanum sp. Hamersley clay (D. Halford Q 9280), Western Australian Herbarium, FloraBase, http:// 
florabase.dec.wa.gov.au [accessed 4 March 2012], 

Open, resprouting, clonal, suffmticose, sub-shrub to 40 cm high. Stems terete, grey-green, initially erect, 
becoming prostrate or decumbent, with a vestiture of moderately dense, white, stellate hairs, sometimes 
interspersed with a few straight, red-brown prickles 0.5-2(-2.5) mm long. Leaves concolorous, green 
to grey-green, cordate to ovate, 20-40 mm long, 25-50 mm wide, with a moderately dense covering of 
white stellate hairs, often distinctly 3-veined from the base; margin entire to shallowly lobed, undulate; 
lamina flat to ± undulate; apex subacute to bluntly mucronulate. Petiole 10-30 mm long. Inflorescence 
simple, flowers solitary or occasionally in pairs; peduncle 12-15 mm long, axillary. Pedicel { 5-) 12-30 
mm long. Calyx stellate, the tube 2.0-2.5 mm long, ribbed; lobes narrowly triangular, 2.5-6 mm long, 
± ribbed, with white stellate hairs, often with a few prickles, the apices ± recurved. Corolla broadly 
stellate, mauve, 20-25 mm diam. Filaments 0.4-0.6 mm long. Anthers loosely erect, 4.8-5 mm 
long, terminally poricidal. Ovary globular, to 2.2 mm long, stellate-hairy in the distal half, declinate, 
± ribbed. Style 9-11 mm long, stellate-hairy in the proximal half. Berry globose, 15-20 mm diam., 
green, drying olive-brown, not enclosed by calyx; stone cells present. Seed 50-60 per fruit, straw 
coloured, sub-circular to slightly reniform, to 2 mm long, smooth. (Figure 1) 



Figure 1. Habit of Solanum albostellatum ( E. Thoma 1269). Image: Emil Thoma. 
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Specimens examined. WESTERN AUSTRALIA [localities withheld for conservation reasons]: 20 
May 2011, G. Cockerton et a!, s.n. (PERTH 08294488); 26 May 2011, C. Flaherty & E. Ridley 
ER 002 (PERTH); 16 Aug. 2004, S. van Leeuwen et al PBS 0455 (PERTH); 16 Aug. 2004, S. van 
Leeuwen et al. PBS 0454 (PERTH); 12 Sep. 1995, A.A. Mitchell PRP 783 (AD, PERTH); 24 Mar. 
1984, K.R. Newbey 9940 (PERTH); 24 Mar. 2007, E. Thoma 1269 (PERTH). 

Distribution and habitat. Solanum albostellatum is endemic to the Pilbara bioregion of Western 
Australia, where it has been recorded from Millstream Chichester National Park east to Mt Sheila 
in the Hamersley Range (Figure 2). It is found on cracking clay soils on open floodplains in open 
scrubland over grasses. Associated species include Acacia spp .,Aristida latifolia , Chrysopogonfallax 
and Triodia spp. 

Conservation status. The distribution of this species is poorly known, with nine collections to date and 
only one population recorded within a conservation reserve (Millstream Chichester National Park). In 
accordance with the Department of Environment and Conservation’s Conservation Codes for Western 
Australian Flora, S. albostellatum has been recently listed as Priority Three, under the phrase name 
Solanum sp. Hamersley clay (D. Halford Q 9280) (Western Australian Herbarium 1998-). 

Phenology. Herbarium records suggest flowering begins between March and May, with mature fruits 
present on plants from July to September. 



Figure 2. Distribution of Solanum albostellatum (A) in Western Australia. 
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Etymology. The species epithet is derived from the Latin albus (white) and stellatus (stellate, starry), 
in reference to the white stellate hairs covering most of the vegetative parts which serves to distinguish 
S. albostellatum from the superficially similar S. oldfieldii (which often has an indumentum of rufous 
to rusty-brown stellate hairs). 

Affinities. Solanum albostellatum belongs in the S. esuriale group of Solarium subgen. Leptostemonum 
following Bean’s (2004) modified classification of Whalen (1984). It appears similar to S. oldfieldii , 
and collectors have misidentified S. albostellatum as this taxon. Solanum esuriale and S. terraneum 
may also be confused with S. albostellatum , and collections of S. albostellatum have previously been 
referred to S. esuriale. Solanum albostellatum may be separated from these taxa by the characters 
presented in Table 1. 

The distributions of S. esuriale , S. oldfieldii and S. terraneum are also to the south (and to the north 
and east, in the case of S. esuriale) of that of S. albostellatum. Solanum esuriale in Western Australia 
occurs on a variety of soils, commonly on coastal sands and inland on grey clayey soils. Solanum 
oldfieldii is usually found on yellow or grey sand, red-brown loams and sometimes over limestone. 
Solanum terraneum grows on red-brown sandy soils. 

Solanum elaeagnifolium, although close to S. albostellatum in the amended Flora of Australia key 
below, is excluded from Table 1 as it differs significantly in its erect habit, deeply divided leaves and 
dense, short, indumentum. It is also an introduced species restricted to cropping areas of the south¬ 
west of Western Australia and is unlikely to be confused with S. albostellatum. 

Amendment to the Flora of Australia key to species of Solanum (Group V) (Symon 1982: 82) 


46. Leaves shallowly lobed 

47. Corolla rotate-pentagonal, 3CM0 mm diam.; young shoots usually rusty green. S. oldfieldii 

47: Corolla rotate-stellate, 15-30 mm diam.; young shoots usually grey-green or silvery green 

48. Leaves usually silvery green; flowering peduncle less than 10 mm long; 

anthers 5-8 mm long. *S. elaeagnifolium 

48: Leaves usually grey-green; flowering peduncle 10—40 mm long; anthers 4-5 mm long 

48a. Leaves 8-18 mm wide; flowering peduncle 10^10 mm long, 

prickles absent on calyx lobes.S. esuriale 

48a: Leaves 25-50 mm wide; flowering peduncle 10-15 mm long, 

prickles usually present on calyx lobes. S. albostellatum 


46: Leaves entire or slightly undulate 

49. Leaves ovate, mostly more than 20 mm wide 

50. Clonal herbs to 40 cm; flowering pedicels 15-30 mm long 


50a. Clonal herbs to 10 cm; flowering pedicels 15-25 mm long; 

berry globular to ellipsoid, 8-10 mm diam.S. terraneum 

50a: Clonal herbs to 40 cm tall; flowering pedicels (5) 12-25 mm long; 

berry globular, 15-20 mm diam.S. albostellatum 

50: Shrubs to 1.5 m; flowering pedicels up to 10 mm long 

49: Leaves lanceolate to oblong, less than 20 mm wide 








Table 1. Morphological comparison between Solanum albostellatum , S. esuriale , S. oldfieldii and S. terraneum. 
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SHORT COMMUNICATION 


Ptilotus christineae is synonymous with the previously Presumed Extinct 

taxon P. pyramidatus 

While curating the Ptilotus R.Br. collection at the Western Australian Herbarium, I came across a 
small line drawing of the Presumed Extinct species P. pyramidatus (Moq.) F.Muell. This name is 
based on a Drummond collection of unknown provenance. It was immediately clear from the habit 
depicted that it could represent an earlier name for the recently published P. christineae R.W.Davis 
& Tauss. Subsequent examination of type material confirmed that P. pyramidatus is conspecific with 
P. christineae and the latter name must therefore be reduced to synonymy. The specimens collected 
in Perth in late 2010, which formed the basis for the description of P. christineae , represent the first 
collections of P. pyramidatus for more than 160 years. 

Ptilotus pyramidatus (Moq.) F.Muell., Fragm. 6: 230 (1868). Trichinium pyramidatum Moq., in 
A.P de Candolle, Prodr. 13(2): 288 (1849). Type'. ‘In Nova Hollandia (Drummond? n. 221! exfristulo 
mecum comm.)' [Swan River, Western Australia, s. dat ., J. Drummond 221] (holo\ ?P n.v.\ iso. FI! 
image seen, K! image seen, MEL!). 

Ptilotus christineae R.W.Davis & Tauss, Nuytsia 21(3): 98 (2011). Type'. Kenwick, Western Australia 
[precise locality withheld for conservation reasons], 23 October 2010, C. Tauss, K.R. Thiele&R. Davis 
CT 4136 C holo : PERTH 08247269; iso: CANB). 

Ptilotus sp. Brixton (C. Tauss 4136), Western Australian Herbarium, in FloraBase , http://florabase. 
dec.wa.gov.au/ [accessed 4 May 2011], 
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SHORT COMMUNICATION 

A newly discovered population at Cape Le Grand supports Lucky Bay 
as the type locality of Banksiaplumosa (Proteaceae) 

The type gathering of Banksia plumosa (R.Br.) A.R.Mast & K.R.Thiele was collected by Robert 
Brown from Bay 1 (Lucky Bay c. 35 km east of Esperance) in January 1802 (Figure 1). Over the 
following two centuries, further collections of this species have been made in an area from the 
Stirling Range and Albany eastwards to the Fitzgerald River (Western Australian Herbarium 1998-). 
However, B. plumosa has not been recorded again from any area east of Bremer Bay George (1999) 
concluded that the type locality was in error, and that the more likely type location was in the Albany 
district (King George Sound), where Brown collected from late December 1801 to early January 1802 
(Vallance et al. 1993). 

In November 2011, a Department of Environment and Conservation flora survey in the New Island 
Bay-Hellfire Bay area of Cape Fe Grand National Park, east of Esperance, located a population of 
B. plumosa subsp. plumosa (Figure 2) growing on stony lateritic ridges among granite outcrops and 
deep grey sands (A. Markey & B. Bayliss NIB 9502, PERTH 08311870) (Markey 2012). This site 
was approximately two kilometres east from the summit of Mt Fe Grand, three kilometres south-west 
of Frenchman’s Peak and approximately six kilometres west of Fucky Bay, and only accessible by 
walking through scrub. Much of the area had been burnt two years previously and most of the plants 
encountered were seedlings. A few fruiting adult plants were located in unbumt patches, and their identity 
was confirmed by comparing samples with collections at the Western Australian Herbarium. 

The discovery of this Cape Fe Grand population confirms that Brown’s collection label is accurate and 
that this species was originally collected in the vicinity of Fucky Bay. It is likely that more populations 
of B. plumosa occur in Cape Fe Grand National Park on lateritic ridges flanking granite hills. 

Banksia plumosa (R.Br.) A.R.Mast & K.R.Thiele. Josephiaplumosa (R.Br.) Poir., Diet. Sci. Nat. 24: 
247 (1822). Dryandraplumosa R.Br., Trans. Linn. Soc. London 10(1): 214 (1810). Type citation : ‘In 
Novae Hollandiae ora australi: Fewins Fand: in lateribus saxosis collium (ubi v.v.)’ Type specimen. 
SouthCoastBay 1 [Lucky Bay, Western Australia], January 1802, R. Brown Iter Austral. 3421 {syntypes. 
BM 001001103 image viewed, BM 000915816 image viewed, K n.v., MEL n.v.). 
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Figure 1. Robert Brown’s type gathering of Banksia plumosa from Bay 1 (Lucky Bay), east of Esperance (BM 
000915816). 
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Figure 2. Banksia plumosa subsp. plumosa (A. Markey & B. Bayliss NIB 9502) in moderately dense Proteaceae-Myrtaceae 
shrubland at Cape Le Grand National Park, with an unnamed outcrop adjacent to Mt Le Grand in the background. 
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Abstract 

Butcher, R. & Hurter, P.J.H. Tephrosia oxalidea (Fabaceae: Millettieae), a new species from the 
Pilbara and Gascoyne bioregions of Western Australia. Nuytsia 22(6): 341-349 (2012). The Australian 
species of Tephrosia Pers. (Fabaceae: Millettieae) have not been revised in full since BenthanTs Flora 
Australiensis , although considerable work towards this goal has been performed at the herbaria of 
the Northern Territory (DNA) and Queensland (BRI) to date. Taxonomic work is now underway on 
the Tephrosia of Western Australia, with Western Australia’s plant census currently recording 23 
informally named taxa in this State. One of these, Tephrosia sp. Cathedral Gorge (F.H. Mollemans 
2420), is a distinctive species and is described herein as T. oxalidea R.Butcher & P.J.H.Hurter. Images 
and a distribution map for this species are included, as is a discussion of its affinities. 

Introduction 

Tephrosia Pers. is a pantropically distributed genus of pea-flowered legumes comprising c. 350 to 
over 400 species worldwide (Cowie 2004; Lewis et al. 2005). Centres of species diversity include 
Africa-Madagascar ( c . 170 spp.), Australia ( c . 90 spp.) and Central and tropical North America 
( c . 45 spp.) (Lewis et al. 2005). Sixty-two Tephrosia taxa are currently recognised as occurring in 
Western Australia (WA), 23 of which are informally named (Western Australian Herbarium 1998-). 
Nearly three-quarters of the informally named taxa lack any descriptive information or tools for their 
identification, hindering our understanding of their circumscription and distribution. It is also apparent 
that five undescribed taxa occurring in both WA and the Northern Territory (NT) are known by different 
phrase names on either side of the State line, thereby confounding accurate communication about 
the taxa and leading to increased taxonomic confusion. These names are currently being harmonised 
under the Australian Plant Census project. 

Tephrosia is well recognised for its taxonomic complexity (Lewis et al. 2005) and it is clear that the 
Australian taxa are in need of comprehensive revision (Pedley 1977). The most recent published 
treatment in Australia is that of Bentham (1864). Wheeler et al. (1992) and Cowie (2004) provide 
descriptions and illustrations for the maj ority of formally and informally named taxa from the Northern 
Botanical Province ofWA, but little recent information beyond Maconochie (1980,1981) is available 
for the species occurring in the Eremaean Botanical Province. The first author has recently commenced 
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revisionary work on the Western Australian taxa in collaboration with Tephrosia specialists Ian Cowie 
(DNA) and Les Pedley (BRI). This paper is the second in a series dealing with informally named and 
poorly circumscribed taxa in WA (see Butcher 2012). 

Tephrosia oxalidea was first recognised as distinct in 1994 from material collected from north-west of 
Newman in 1987. The name T. sp. Cathedral Gorge (F.H. Mollemans 2420) was subsequently erected on 
Western Australia’s plant census in 1995 with a Priority One conservation listing; this was downgraded 
to Priority Three in 1999. In 2003 the phrase name T. sp. Pilbara Ranges (S. van Leeuwen 4246) was 
erected on the census to apply to specimens collected from the Hamersley and Barlee Ranges which 
had previously been identified as C T. sp. West Angelas (M.E. Trudgen 16533)’. This latter informal 
name was never erected on the census as it was considered too geographically restrictive, given the 
known distribution of the taxon, and because the voucher specimen (M.E. Trudgen 16533) was never 
submitted to the Western Australian Herbarium (PERTH) (S. van Leeuwen 29/04/2003, in litt.). No 
diagnostic differences between these putative taxa were provided at this time. Tephrosia sp. Pilbara 
Ranges was listed as a Priority Three conservation taxon in 2008. Detailed study by the second author 
in 2009 determined that these two phrase names applied to the same taxon and T. sp. Pilbara Ranges 
was synonymised under T. sp. Cathedral Gorge in 2010. As the number of known populations of T. sp. 
Cathedral Gorge increased so too did its known area of occupancy and the taxon was removed from 
the Declared Rare and Priority Flora list for Western Australia in the same year (Smith 2010). 

Methods 

This study is based on examination of herbarium specimens at PERTH and field observations. Vegetative, 
fruit and indumentum characters were scored from dried material. Floral characters were scored from 
three rehydrated flowers from J. Bull s.n. (PERTH 07981643), N. Casson & E.M. Mattiske MCPL 
1014 and F.H. Mollemans 2420, the only flowering specimens available besides the type, which was 
not destructively studied. 

The taxonomic description format approximates Cowie (2004), with some additional information, to 
facilitate comparison between recently described species. The leaves of Tephrosia species vary from 
unifoliolate to trifoliolate to palmate to imparipinnate (multijugate), with many species having more 
than one type of leaf on a plant, depending on its growth stage. To account for this variation, the 
vegetative terminology adopted follows both Cowie (2004) and Bosman and de Haas (1983). Petiole 
refers to the leaf stalk (including the pulvinus) occurring below the petiolule of a solitary leaflet or 
the lowermost pair of leaflets; rachis refers to the mid-rib of a multijugate compound leaf between 
the lowermost leaflet pair and the petiolule of the terminal leaflet; interjugal rachis refers to the part 
between two adjacent leaflet pairs; ultrajugal rachis refers to that part (where present) between the 
uppermost leaflet pair and the petiolule of the terminal leaflet (Figure 1). Leaf venation terminology 
follows Ellis et al. (2009). Herbarium acronyms follow Thiers (continuously updated). 

The distribution map was prepared from PERTH specimen data, and shows Interim Biogeographical 
Regionalisation for Australia (IBRA) Version 6.1 boundaries (Department of Environment, Water, 
Heritage and the Arts 2008). 
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Figure 1. Examples of different leaf forms and their parts in Tephrosia. A - unifoliolate leaf ( T. coriacea: A.L. Chapman 1); 
B - trifoliolate leaf ( T. lasiochlaena ; G. W Carr & A.C. Beauglehole C 3592 B 47370); C - palmate leaf (T. dementii: S. van 
Leeuwen et al. PBS 0260); D - multijugate imparipinnate leaf (T. rosea ; K.F. Kenneally 6032). P = petiole; R = rachis; IR = 
interjugal rachis; UR= ultrajugal rachis; PL = petiolule; L - leaflet; lower surface of all leaves shown; indumentum not shown. 
Scale bar =10 mm (A, B, D); 5 mm (C). 


Taxonomy 

Tephrosia oxalidea R.Butcher & P.J.H.Hurter, sp. nov. 

Typus : Packsaddle Range (east of Great Northern Highway), 130 km north-west of Newman, Pilbara, 
Western Australia, March 2002, K. McCreery s.n. (holo\ PERTH 06167365; iso. DNA). 

Tephrosia sp. Cathedral Gorge (F.H. Mollemans 2420), Western Australian Herbarium, in FloraBase, 
http://florabase.dec.wa.gov.au [accessed 13 February 2012], 

Tephrosia sp. Pilbara Ranges (S. van Leeuwen 4246), Western Australian Herbarium, in FloraBase , 
http://florabase.dec.wa.gov.au [accessed 13 February 2012], 

Tephrosia sp. West Angelas (M.E. Trudgen 16533), in sched. 

Woody herb, prostrate to erect, single- to few-stemmed, perennial, 0.02-0.25 m tall; rootstock slender, 
uniformly thickened, corky. Branchlets, leaf and inflorescence rachises moderately to densely hairy, 
the hairs loosely appressedto inclined, hyaline, white and stramineous, yellow-brown on young organs. 
Leaves simple at base of plant, usually trifoliolate above, up to c. 75 mm long including petiole; stipules 
persistent, antrorse, narrow-attenuate to narrowly lanceolate, 4.3-11.5 mm long, green or green and 
purple, becoming yellow-, red- or dark brown with age, 1-3-nerved, hirsute to hispid; petiole 3-30 mm 
long; ultrajugal rachis to 3.7 mm long; stipellae usually absent, if present then narrow-attenuate, 
0.7-1.9 mm long; petiolules 0.5-1.6 mm long; leaflets 1-3, ovate to oblanceolate, through narrowly to 
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broadly elliptic, sub-orbicular and broadly to narrowly obovate, flat to very broadly V-shaped in T.S.; 
base cuneate to rounded; apex acute to obtuse, occasionally rounded, emarginate or retuse, frequently 
deflexed with a minute mucro c. 0.2-0.9 mm long; lateral'leaflets 6.5-24 mm long, 3.9-13.5 mm wide, 
length 1.2-3.4 x width; terminal leaflet 1.2-3.3 x the length of laterals, 12—42 mm long, 5.7-18 mm 
wide, length 1.4-3.2 x width; lamina discolorous to strongly discolorous, the upper surface frequently 
purple or purple-brown, usually maculate with dark pigmentation; secondary veins in 6-12 pairs, 
brochidodromous, the intersecondary veins parallel at base then dichotomising and anastomosing 
submarginally, usually obscured by indumentum on lower leaflet surface; upper surface sparsely to 
moderately hairy on some very young leaves, otherwise glabrous, the hairs appressed to inclined, 
hyaline; lower surface with raised veins, moderately to densely hairy, the hairs appressed to inclined, 
hyaline, white and stramineous to yellow-brown, usually visible from above as a prominently hairy 
margin. Inflorescence racemose or fasciculate, leaf-opposed or terminal, 1.5-130 mm long, fascicles 
crowded to well-spaced, l-3(-5)-flowered; bracts tardily caducous, antrorse, subulate to lanceolate, 
attenuate, 2.5-7.4 mm long; pedicels 1.5-9.2 mm long; bracteoles usually absent on pedicels, if 
present then ovate, c. 1.2 mm long. Calyx 3.6-6.8 mm long, moderately to densely hairy, the hairs 
loosely appressed to inclined, white, stramineous and yellow-brown; tube 1.1-2.3 mm long, 1/3-2/3 
x the length of lateral lobes; lobes attenuate or lanceolate; vexillary lobes united higher than lower 
three, free for 1.7-3.5 mm; lowest lobe 2.5-5.5 mm long, slightly longer to longer than lateral lobes. 
Corolla orange, with a cream-yellow eye at throat; standard 4-5.5 mm long, 4-5.9 mm wide, the claw 
0.8-1.5 mm long, the blade broadly obovate to suborbicular, slightly callused at base with an emarginate 
apex; wings 4-5.2 mm long, 1.6-2.3 mm wide, just clasping keel apex, the claw 1-1.5 mm long, the 
blade narrowly elliptic to narrowly obovate, gently incurved on upper edge, with an oblique apex; 
keel 4-5.2 mm long, 1.7-2.3 mm wide, the claw 1.1-1.8 mm long, glabrous, the blade ±semicircular, 
sometimes gently incurved on upper edge, obtusely angled at apex with a very small, acute beak. 
Staminal tube 2-4 mm long, glabrous near fenestrae, which are callused on margins towards the base; 
free upper filament straight in lower half and callused near base, glabrous; anthers broadly ovate, 0.4-0.5 
mm long, 0.4-0.5 mm wide. Ovary linear, tomentose; ovules 8-11. Style flattened, uniform, mostly 
glabrous but with hairs on vexillary side to c. 1/3 length; stigma penicillate at base, linear. Pod usually 
linear, occasionally narrowly oblong, straight, ±turgid, (23—)29—41 mm long, 3.5-4.8 mm wide, with 
loose, spongy tissue between seeds, yellow- to pale brown, moderately hairy, the hairs patent, white, 
stramineous and yellow-brown; beak in line with upper suture to eccentric, straight or deflexed. Seeds 
(3)7-11 per pod, 2.6-4 mm between centres, subglobose to transversely ellipsoid, slightly flattened, 
2.2-2.8 mm long, 2.3-3.3 mm wide, irregularly rugulose, ±uniformly coloured, brown to red-brown, 
darker in rugae; hilum central or nearly so; caruncle absent. (Figure 2) 

Diagnostic features. Distinguished from all other Western Australian species of Tephrosia by the 
following combination of characters: plants small, tufted; leaves usually trifoliolate, discolorous; upper 
leaflet surface usually green-purple to purple-brown, usually glabrous; stipules long; persistent; flowers 
orange; fruit usually linear, 23-41 mm long, 3.5-4.8 mm wide, with patent hairs; seeds compressed- 
subglobose, red-brown, rugulose. 

Other specimens examined. WESTERN AUSTRALIA: Jinayri mining tenement M244SA, 53 km 
NW ofNewman, 6 Mar. 2008, J. Bulls.n. (PERTH 07981643); Karijini National Park, c. 62.5 kmNE 
along Karijini Drive from Paraburdoo-Tom Price Rd, c. 16 km SW of Ranger’s Station turn-off, PBS 
plot TCMBE01, S side of road, 22 May 2011, R. Butcher & S. Dillon RB 1494 (PERTH); c. 6.5 km 
E of Yandicoogina mine, c. 4.1 km NNW of the confluence of Weeli Wolli Creek and Yandicoogina 
Creek, c. 82 km NW ofNewman, 17 Apr. 2011, N. Cadd & N. Krawczy k Asiron s.n. (PERTH); eastern 
Hamersley Range, 6 Sep. 1995, N.E. Casson & E.M. Mattiske MCPL 1014 (PERTH); 3.5 km ESE 
of Cathedral Gorge and 10.5 km along Newman-Packsaddle road turnoff NNE of railway crossing, 


R. Butcher & P.J.H Hurter, Tephrosia oxalidea (Fabaceae), a new species from the Pilbara 


345 



Figure 2. Images of Tephrosia oxalidea. A-flowering plant in situ showing small stature, trifoliolate leaves, purple-brown upper 
leaflets, leaflet colour variation and orange flower; B - fruiting plant in situ showing pods, buds and leaflet shape variation; 
C - glabrous upper leaflet surface showing dark pigmentation and hairy margin; D - appressed-hairy lower leaflet surface 
showing mixture of white and stramineous hairs; E - pressed flower showing calyx lobes longer than the tube and narrow, 
attenuate bracts; F - detail of fruiting plant showing linear, straight pod with patent, golden hairs and erect, narrowly triangular 
stipules at the base of a purple-brown leaf with a distinctly hairy leaflet margins; G - detail of open pod showing spongy tissue 
flanking a rugulose seed. Scale bars =10 mm (A, B, F); 1 mm (C-E, G). Images from S. van Leeuwen 5075 (A, B; photographs 
S. van Leeuwen); K. McCreery s.n. (PERTH 06167365) (C-E); R. Butcher & S. Dillon RB 1494 (F; photograph R. Butcher); 
W.A. Thompson & C. Wilson Astron WAT 3001 (G). 
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2 Mar. 1987, F.H. Mollemans 2420 (PERTH); c. 6 km ENE ofYandicoogina mine, c. 5.4 kmNNW of 
the confluence of Weeli Wolli Creek and Yandicoogina Creek, c. 82 km NW of Newman, 14 Apr. 2011, 
W.A. Thompson & N. KrawczykWAT 3000 (PERTH); c. 6.2 km E ofYandicoogina mine, c. 3.5 km 
NNW of the confluence of Weeli Wolli Creek and Yandicoogina Creek, c. 82 km NW of Newman, 
18 Apr. 2011, W.A. Thompson &C. Wilson Astron WAT 3001 (PERTH); Barlee Range Nature Reserve, 
12.9 km W of Wongajerra Well, 22 June 1994,5. van Leeuwen 1820 (PERTH); 21.4 km E of West 
Angela Hill, Karijini National Park, Hamersley Range, 29 Sep. 1998, S. van Leeuwen 4123 (CANB, 
DNA, PERTH); 31.5 km W of Mt Ella, Turee Creek Station, Hamersley Range, 29 Sep. 1998, S. van 
Leeuwen 4136 (BRI, DNA, PERTH); 20.8 km E of Giles Point, Ophthalmia Range, eastern end of the 
Hamersley Range, 1 Oct. 1998, S. van Leeuwen 4246 (DNA, NSW, PERTH); Barlee Range Nature 
Reserve, 1.5 km SSW of Kohbling Pool, 27 July 2002, S. van Leeuwen 5075 (BRI, DNA, PERTH); 
S side of Karijini Drive, 15.9 km W of turnoff to Karijini Ranger’s Station, Karijini National Park, 
16 Sep. 2006, S. van Leeuwen et al. PBS 0317 (PERTH); c. 8 km NE of Newman, 9 Aug. 2004, 

B. Vincent s.n. (PERTH 07682972). 

Distribution. Tephrosia oxalidea has mostly been collected from the Hamersley, Packsaddle and 
Ophthalmia Ranges in the Pilbara bioregion, with additional collections from the Barlee Range on 
the north-western edge of the Gascoyne bioregion (Figure 3). 

Habitat. Tephrosia oxalidea has been collected from a range of habitats and substrates ranging from 
drainage valleys with pebbly, brown, loamy sand, to ironstone scree slopes with small to large rock 
fragments, to steep upper slopes and hill crests in skeletal soil over sandstone, siltstone or banded 
ironstone. Most commonly recorded from open, low woodland of Eucalyptus leucophloia subsp. 
leucophloia, sometimes also with E. kingsmillii , E. gamophylla , Corymbia hamersleyana and 

C. deserticola , over open, low scrub or shrubland dominated by acacias (e.g. Acacia adoxa,A. arida, 
A. exilis , A. hilliana , A. maitlandii, A. retivenea, A. tenuissima or A. tetragonophylla) over Triodia 
hummock grassland (e.g. T. basedowii , T. pungens or T. wiseana ) with sedges and herbs. Associated 
species include Bulbostylis barbata , Corchorus lasiocarpus , Dampiera candicans , Eriachne lanata , 
Eremophila jucunda, Gompholobium polyzygum, Indigofera monophylla, Paraneurachne muelleri, 
Ptilotus obovatus , P. rotundifolius , Rulingia luteiflora , Scaevola browniana , Senna glutinosa, Solanum 
horridum, S. lasiophyllum and Themeda sp. 

Phenology. Flowering and fruiting in T. oxalidea appears to be in response to local rainfall events. The 
only flowering specimens seen (J. Bidl s.n. PERTH 07981643; K. McCreery s.n. PERTH 06167365; 
F.H. Mollemans 2420) were all collected in March, and fruit were also present on the plants. W.A. 
Thompson & N. KrawczykWAI 3000, S. van Leeuwen 5075 and N.E. Casson & E.M. Mattiske MCPL 
1014 collected in mid-April, late July and early September, respectively, bear early to late buds, with 
S. van Leeuwen 5075 and N.E. Casson & E.M. Mattiske MCPL 1014 also bearing fruit. The remaining 
specimens, collected from April-October, are sterile or in fruit. 

Conservation status. This taxon does not require a conservation listing. Although T. oxalidea is found 
on some mining tenements, it also occurs in a number of DEC conservation reserves in the Pilbara 
and Gascoyne bioregions, and has an area of occupancy of c. 400 km 2 . 

Etymology. The epithet acknowledges the superficial resemblance of T. oxalidea to some members 
of the genus Oxalis L. 
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Figure 3. Distribution of Tephrosia oxalidea {A.) in the Pilbara and Gascoyne bioregions of Western Australia. 


Affinities. Tephrosia oxalidea is similar to the Pilbara form of T. supina Domin s. lat. and to T. clementii 
Skan in having orange flowers, the calyx with long, slender lobes that are longer than the tube, persistent 
stipules which are often clustered on short stems at the base of the plant, and ±linear, turgid, straight 
pods with ±patent indumentum. Tephrosia oxalidea also has a similar pattern of leaflet venation to 
T. supina s. lat. (Pilbara form). 

Tephrosia supina s. lat. is a widespread and variable species with a number of forms across its range. 
Ongoing taxonomic work has found that the application of this name is uncertain across Australia, and 
two broad groups corresponding to flower colour (orange v. pink-purple) have been identified, each 
containing a number of putatively distinct taxa. Tephrosia supina s. lat. (Pilbara form) can be readily 
distinguished from T. oxalidea by its (3-)5-7-foliolate leaves which have less-markedly discolorous 
leaflets (upper and lower surfaces different shades of green) with the upper leaflet surface usually 
patently hairy with slightly sunken secondary veins and the lower surface usually with prominently 
reticulating intersecondary veins, as well as a paler, patent to spreading indumentum on stems, petioles, 
leaflets and inflorescences. In the herbarium, precocious flowering individuals of T. supina s. lat. 
(Pilbara form) have been confused with T. oxalidea due to their trifoliolate leaves, but are recognisable 
by the orientation of hairs on the stems and petioles. 

Tephrosia clementii and the recently segregated taxon T. sp. clay soils (S. van Leeuwen et al. PBS 
0273) are similar to T. oxalidea in sometimes also having darker upper leaflet surfaces; however, 
these taxa are readily distinguished by their palmate, 5-9-foliolate leaves and white indumentum. 
Tephrosia sp. clay soils differs from T. clementii , T. oxalidea and T. supina s. lat. (Pilbara form) in 
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having pods with an upturned apex and appressed indumentum, as well as calyx lobes that are ±equal 
in length to the tube. 

Preliminary investigation of suitable specimens indicates that seed morphology may also be useful 
for distinguishing taxa. Tephrosia oxalidea has slightly depressed, subglobose seeds that are only 
slightly wider than long, are irregularly rugulose and red-brown, with darker coloration in the rugae. 
Tephrosia clementii has obovoid seeds that are slightly longer than wide, smooth to gently dimpled 
and mottled in combinations of light brown, dark brown and black. Tephrosia sp. clay soils has large, 
transversely obloidto transversely ellipsoid seeds that are wider than long, minutely pitted and rugulose, 
and mottled brown and black. Tephrosia supina s. lat. has considerable variation in seed morphology, in 
keeping with its gross morphological variation, and seeds of the various orange-flowered forms range 
from subglobose to obovoid to transversely depressed-ellipsoid in shape, from smooth to rugulose in 
texture and from subtly to boldly mottled in cream, light brown, dark brown and black (Figure 4). It 
must be noted that there is some variation within, and intergradation between, forms of T. supina s. lat. 
in terms of their seed morphology, and the taxonomy of this group is currently under investigation. 

Notes. Field observations (RB) in May 2011 indicate that the intensity of the dark purple-brown 
coloration of the leaflet upper surface is variable within a population and may be affected by a plant’s 
position in the landscape. At the location for R. Butcher & S. Dillon RB 1494, sheltered plants tended to 
have darker leaflets than plants in exposed situations, where leaflets bordered on purple-green. Similar 
variation in upper leaflet surface colour from green to purple-green was also observed in T. clementii , 
T. sp. clay soils and T. sphaerospora F.Muell., in the field. 



Figure 4. Examples of variation in seed morphology among Tephrosia oxalidea and allied orange-flowered taxa. A - T. oxalidea 
( W.A. Thompson & C. Wilson Astron WAT 3001); B - T. clementii ( M.E. Trudgen 2672); C - 71 sp. clay soils (S. van Leeuwen 
et al. PBS 0273) (S. van Leeuwen et al. PBS 0265); D - 71 supina s. lat. (Pilbara form) (A.A. Mitchell 4728); E - 71 supina s. lat. 
(Kimberley form) ( A.S. George 15380); F - 71 supina s. lat. (central form) (P.K. Latz 17037). Scale bar = 1 mm. 
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Abstract 

Obbens, F.J. Three new species of Calandrinia (Portulacaceae) from the Eremaean and South 
West Botanical Provinces of Western Australia. Nuytsia 22(6): 351-362 (2012). Three new species 
in Calandrinia Kunth. sect. Pseudodianthoideae Poelln. are described: C. hortiorum Obbens, 
C. umbelliformis Obbens and C. operta Obbens. The first two species are located within the Eremaean 
Botanical Province while the last species has a disjunct distribution in both the Eremaean and South 
West Botanical Provinces. 


Introduction 

This paper describes three new species in Calandrinia Kunth. sect. Pseudodianthoideae Poelln. from 
Western Australia. There has been a significant increase in the number of new endemic calandrinias 
being discovered in Western Australia and this has spurred on endeavours to document their alpha 
taxonomy. All of the new species are currently phrase-named on Western Australia’s plant census. 

Methods 

For each of the new species described, measurements were taken from dried pressed material or from 
material preserved in 70% ethanol. All spirit specimens were measured wet. Frequent large variations 
in plant size and in other morphological characters occur within the genus, both within and between 
populations due to environmental and seasonal conditions. Therefore, measurements are presented as 
ranges compiled from specimens of several populations across the species distribution and from both 
dried and spirit materials. Most measurements were made using a microscope graticule. Occasionally 
an estimate is given where an exact measurement was not possible. Stem, scape and inflorescence 
axis for C. hortiorum Obbens were measured as outlined in Obbens (2011: see Figure 12). However, a 
number of calandrinias display different architectural variations which do not fit well within this scheme. 
Calandrinia umbelliformis Obbens and C. operta Obbens display no obvious point to differentiate 
between stem and scape and were measured as one unit referred to here as the ‘ stem/scape shoot’. Even 
some smaller specimens of C. hortiorum do not always fit the above scheme and/or have extremely 
short stems within a rosette of basal leaves. Bracts on the inflorescence axis were measured flattened 
out, but shape is described for bracts in situ. Sepal shape was described and measurements taken in 
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situ on flowering specimens. Flowering times for each species are based on specimen collections or 
from field observations. 

SEM images were produced at the Botanic Gardens and Parks Authority Biodiversity Conservation 
Centre using the Joel NeoScope JCM-5000 scanning electron microscope. Microscope parameters 
were: current 10 Kv and working distance 45 mm. Seed specimens were sputter coated with gold before 
scanning. Images were subsequently enhanced using Photoshop 2.0. Information regarding species 
distribution and mapping boundaries follows Interim Biogeographical Regionalisation for Australia 
(IBRA) Version 6.1 (Department of the Environment, Water, Heritage and the Arts 2008). 

Taxonomy 


Calandrinia hortiorum Obbens, sp. nov. 

Typus\ c. 0.5 km south along Mullewa-Camarvon Road from junction with the Pinegrove-Yallalong 
Road turnoff and just north of Bullardoo homestead, Shire of Mullewa, Western Australia, 16 September 
2004, F. Obbens & F. Hort FO 57/04 {holo. PERTH 06981216; iso. CANB). 

Calandrinia sp. Bullardoo (F. Obbens & F. Hort FO 57/04), Western Australian Herbarium, in FloraBase, 
http://florabase.dec.wa.gov.au [accessed 8 February 2012], 

Annual herb; prostrate, occasionally semi-erect to erect, 10-125 mm tall, 10-190 mm wide, glabrous, 
root system a small taproot, occasionally larger with several finer lateral roots. Basal leaves fleshy, 
spathulate to broadly obovate, occasionally depressed obovate or obtrullate, 2.9-35 mm long, 1.4-9.5 
mm wide, with a prominent medial groove on adaxial surface, green, grey-green or reddish brown. 
Stems few to several (usually 1-10), 2-40 mm long, radiating from base, occasionally once-branched. 
Stem leaves fleshy, obovate to obtrullate sometimes spathulate, to 12 mm long and 6 mm wide, regularly 
with a shallow medial groove on adaxial surface and a distinctive mucron at apex, alternate, usually 
in small clusters at stem ends. Scapes 4-32 mm long, often with one residual leaf/bract midway and 
occasionally once to thrice-branched on larger specimens. Inflorescence axis 6-60 mm long, bare 
except for 3 to several ±scarious bracts, alternate soon becoming opposite on upper axis, generally 
forming a loose cyme. Inflorescence axis bracts appressed to ±spreading, triangular to broadly 
triangular, 0.9-3.3 mm long, 0.6-2.8 mm wide, apex acute to mucronate. Pedicels 2.5-11 mm long, 
to 17 mm long in fruit, moderately to strongly reflexed. Flowers 6-23 mm diam. Sepals thick, ovate 
to broadly ovate, 1.4-4.9 mm long, l.A-AA mm wide, free to base, prominently 3-5 nerved. Petals 
5, either bright mid-pink or creamy white, obovate to broadly obovate, with obvious notch at apex, 
2.9-12.5 mm long, 2-7.5 mm wide, free to base. Stamens 10-51 in 1 to 3 rows (small flowers with 10 
stamens have one row while larger flowers with more stamens have either two or three rows), usually 
alternating long and short (when one row) or with longer inner and shorter outer series (when 2 or 
3 rows); filaments free, 1.1-2.7 mm long, attached to top of a basal ring beneath ovary, papillose on 
lower basal adaxial portion; anthers broadly elliptic to broadly oblong in outline, 0.3-0.9 mm long, 
0.4-0.55 mm wide, versatile, extrorse, dehiscing longitudinally. Ovary obovoid, 1.1-1.7 mm diam., 
brown. Stigmata 3, ovate or squat-triangular, elongating, spreading slightly and becoming more linear 
with maturity, 0.6-1.3 mm long, free to base, with dense covering of relatively long stigma trichomes. 
Capsule ovoid to broadly ovoid, 2.6^1.9 mm long, 1.8-3.6 mm wide; apex obtuse, usually slightly 
protruding beyond sepals; valves 3, splitting from apex to base. Seeds 36-165, dark red-brown to almost 
black, semi-glossy, sub-reniform with distinct lateral bulges, 0.5-0.7 mm long, 0.5-0.65 mm wide, 
0.4-0.5 mm thick, surface strongly patterned with moderately-sized colliculate structure, sometimes 
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with papillate rows on dorsal and side surfaces and also with minute pores at colliculate boundary 
junctions (only seen at high magnification). (Figures 1, 2) 

Other specimens examined. WESTERN AUSTRALIA: c. 11 km N of Mt Mungada (Hinge prospect) 
on Gindalbie Mine Lease and c. 65 to 75 km directly NE of Perenjori town centre, 6 Sep. 2007, 
D. Coultas AS40 (PERTH); E side of Coolgardie North Rd, c. 7.4 km SSE Callion, ex Credo Station, 
3 Sep. 2011, A. Gibson & M. Langley 5152 (PERTH); Mt Barloweerie survey site MTBW25, located 
on Mt Barloweerie (BIA Aboriginal Reserve), c. 7.2 km SE of Burra Burra Well and c. 9.6 km SW 
of PiaWell, c. 130 kmNNW ofYalgoo, 29 Aug. 2008 , R. Meissner & J. Wright 2081 (PERTH); N of 
Rothsay Rd and S of Mt Warriedar (Gindalbie lease area), 10 Sep. 2009, F. Obbens 05/09 (PERTH); 
just off Yalgoo-Paynes Find Rd (E side) Warriedar Station, 10 Sep. 2009, F. Obbens 07/09 (PERTH); 
90.3 kmN of Murchison Settlement on the Carnarvon-Mullewa Rd, 19 Aug. 2008, F. Obbens, F. Hort 
& J. Hort FO 18/08 (PERTH); 33.2 km E along the Beringarra-Byro Rd from the junction with the 
Carnarvon-Mullewa Rd, 20 Aug. 2008, F. Obbens, F. Hort & J. Hort FO 21/08 (PERTH); 41.6 km 
N along the Mullewa-Carnarvon Rd from the Greenough River Crossing, 16 Sep. 2008, F. Obbens, 
F. Hort & J. Hort FO 34/08 (PERTH); 8.2 km SE along Meeberrie-Mt Wittenoom Rd from junction 
with Boolardy-Wooleen Rd, 17 Sep. 2008, F. Obbens, F. Hort & J. Hort FO 39/08 (PERTH); 74.6 
km S along the Morawa-Yalgoo Rd from the junction with the Geraldton-Mt Magnet Rd, 18 Sep. 
2008, F. Obbens, F. Hort & J. Hort FO 49/08 (PERTH). 

Distribution. Occurs in a relatively wide area of the Eremaean Botanical Province, mostly in the 
Yalgoo and western Murchison bioregions and with a disjunct collection from the Coolgardie bioregion 
(Figure 3). 

Habitat. Mostly found on erosional landscapes such as breakaways, crests, lower slopes and rocky 
outcrops, often growing in soil-filled cracks or shallow soil pockets containing residual lateritic or 
ferricrete material over exposed and decaying granitic basement rock. Some sites have better developed 
soils or more rarely lateritic cap rock. Most sites have brown or red-brown sandy clay loams, often gritty 
or with gravels or stones. The preferred vegetation community for C. hortiorum is herbfield associated 
with open tall shrubland over open smaller shrubs. There is a wide variety of associated species over 
the species’ distribution with acacias most common; such as Acacia tetragonophylla,A. cuthbertsonii, 
A. aulacophylla, A. grasbyi. Other species from various sites include Senna artemisioides, Eremophila 
latrobei , Grevillea extorris, Ptilotus obovatus , Aristida contorta and Pogonolepis stricta. 

Phenology. Flowers from mid-August to late September. 

Conservation status. This taxon is quite common, but probably under-collected. Currently there are 
15 collections at PERTH from localities extending from 90 km north of the Murchison Settlement 
southwards towards Paynes Find with a disjunct record further east towards Kalgoorlie. It is likely 
to be more widespread. 

Etymology. Named after Fred and Jean Hort who brought this species to my notice. They were also 
instrumental in surveying the distribution of this species and a number of other recently phrase-named 
calandrinias. 

Notes. The relationships of C. hortiorum are unclear. It has sub-reniform seeds with a strong colliculate 
pattern superfically similar to C. polyandra , but in other respects is very different from that species. 
Flowers in the most northerly populations are predominantly creamy white on their inner surface, 
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Calandrinia sp. Bullardoo (F. Obbens & F. Hort 
FO 57/04) 


DETERMINAVIT F.Obbens 18 March 2009 

Western Australian Herbarium (PERTH) 


WESTERN AUSTRALIAN HERBARIUM, PERTH 
Flora of Western Australia 


Calandrinia sp. 

Portulacaceae 

Herb annual, semi erect to erect, ca 3.5-5.S cm x 3-11 cm, 
basal leaves wedge shaped, flowers bright violet?, 5 petals, 
numerous stamens and plant also fruiting. 

Flat plain. Soil gritty brown sandy loam (possibly granite 
derived soil). Open shrubland. Dominant species: Acacia 
tetragonaphylla, Eremophila sp.,Ptilotus sp., Acacia ? 
quadrimarginea and various annuals including Asteraceae sp. 

Frequency: abundant patches. 

Loc.:Ca 0.5 km S along Mullewa/CarnarvonRoad from 
junction with the Pinegrove/Yallalong Road turnoff and just N 
ofBullardoo homestead, Shire of Mullewa WA 

LaL 27M9'12,400"S Long. 115 t W17.600"E GDA94 
Coll, F. Obbens & F. Hort FO 57/04 Date: 16/09/2004 

Dups. to 
PERTH 6981216 


Figure 1. Holotype of Calandrinia hortiorum (F. Obbens & F. Hort FO 57/04, PERTH 06981216). Scale bar 
= 5 cm. 
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Figure 2. SEM of Calandrinia hortiorum seeds. Southern variant. A - plan view; B - dorsal view; C - surface pattern at higher 
magnification displaying micro-pores at the colliculate boundary junctions ( F. Obbens & F. Flort FO 57/04). Northern variant. 
D - plan view; E - dorsal view {F. Obbens, F. & J. Hort FO 21/08). Scale bars A, B, D, E = 100 pm; C = 50 pm. 



Figure 3. Distribution of Calandrinia hortiorum o, C. umbelliformis ■ and C. operta Ain Western Australia. 
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sometimes very light pink or pink-tinged. The petal abaxial surfaces are frequently pale yellow and 
appear yellowish in bud. Seeds from northern populations often have dorsal rows of papillae, but these 
are much less apparent, if present at all, on southern collections. Flowers in the southern populations 
are predominantly mid to darker pink although white-coloured variants do occur irregularly. In these 
populations, the petals abaxially are usually dull white or occasionally with yellow or reddish-pink 
reticulate markings and usually appear pink with some white in bud. Because this species is poorly known 
the differences between northern and southern populations cannot yet be fully evaluated. Therefore, 
it is too early to suggest any infraspecific taxa, but this may be a consideration for the future. 

Calandrinia umbelliformis Obbens, sp. nov. 

Typus : Coolcalalaya Road, Mullewa, Western Australia [precise locality withheld for conservation 
reasons], 6 October 2004, F. Hort, J. Hort & J. Shanks 2347 (holo: PERTH 06924905; iso: CANB). 

Calandrinia sp. Coolcalalaya (G. J. Keighery & N. Gibson 698), Western Australian Herbarium, in 
FloraBase , http://florabase.dec.wa.gov.au [accessed 8 February 2012], 

Annual herh\ prostrate to decumbent, 10—40 mm tall, 20-115 mm wide, glabrous, root system a small 
taproot with several finer lateral roots. Basal leaves fleshy, obovate to broadly obovate, 3.4-21.5 mm 
long, 1.8-9.4 mm wide, with a shallow medial groove on adaxial surface of larger leaves, green, 
red-green or red. Stem/scape shoots few to several (usually 2-12), 10-55 mm long, leafless for first 
2.5-17.5 mm from base with remainder very leafy, radiating from base, frequently branched two to 
several times. Stem/scape shoot leaves fleshy, obovate to orbicular, occasionally broadly so, to 17 
mm long and 7.8 mm wide, often with a shallow medial groove on adaxial surface and a distinctive 
mucro at apex, alternate to sub-opposite, rarely whorled or clustered. Inflorescence axis 5-12 mm 
long, bare except for 3 to several ±scarious bracts, usually with pedicels and accompanying bracts 
tightly contracted onto a short portion of axis forming an umbel-like inflorescence. Inflorescence axis 
bracts appressed to ±spreading, narrowly triangular, 0.6-2.7 mm long, 0.4-1.2 mm wide, apex often 
mucronate and recurved. Pedicels 1.5-6 mm long, erect, usually tightly clustered together, to 7.5 mm 
long in fruit, slightly reflexed. Flowers 6-11 mm diam. Sepals thick, broadly ovate, 1.5-3.8 mm long, 
1.4-2.7 mm wide, free to base, mid-nerve prominent, others less so. Petals 5, white-cream, often light 
yellowish when dried, obovate to broadly obovate, 2.5^1 mm long, 1.9-3.5 mm wide, free to base. 
Stamens 24-37 in 2 rows, generally in a longer inner series and a shorter outer series; filaments free, 
1.1-1.9 mm long, attached to top of a basal ring beneath ovary, usually significantly flared and papillose 
on lower basal adaxial portion; anthers elliptic to oblong in outline, 0.45-0.6 mm long, 0.35-0.5 mm 
wide, versatile, extrorse, dehiscing longitudinally. Ovary obovoid to broadly obovoid, 1.3-1.5 mm 
diam., brown. Stigmata 3, ovate to triangular, elongating and becoming more linear with maturity, 
0.4-1.2 mm long, free to base, densely covered with moderately long stigma trichomes. Capsule ovoid, 
occasionally broadly so, 1.7-2.5 mm long, 1.3-2 mm wide; apex obtuse, usually slightly protruding 
beyond sepals; valves 3, splitting from apex to base. Seeds 46-104, light brown to mid-tan, glossy, 
obovoid to narrowly obovoid, 0.3-0.5 mm long, 0.2-0.4 mm wide, 0.2-0.3 mm thick, essentially 
smooth (i.e. there is no surface pattern at low magnification, but at high magnification a very light 
colliculate structure is detectable near strophiole). (Figures 4, 5) 

Other specimens examined. WESTERN AUSTRALIA [localities withheld for conservation reasons]: 
6 Oct. 2004, F. Hort, J. Hort & J. Shanks 2350 (PERTH); 6 Oct. 2004, F. Hort, J. Hort & J. Shanks 
2354 (PERTH); 2 Sep. 1995, G.J. Keighery & N. Gibson 698 (PERTH). 
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IDENTIFICATION LABEL W,A. Herbarium (PERTH) 

Calandrinia Sp. CoalcaJaUw((rJ- /(eifAeryJ- 

r J in) 

Signed: F. Obbens June 20Q£ 

WESTERN AUSTRALIAN HERBARIUM, PERTH 
Flora of Western Australia 


Calandrinia sp. 

Porlulacaccae 

Prostrate spreading planl ca 1.5 cm high. Flowers with 5 petals, 
while with yellow cenlrc; ca 30 stamens and 3 style. 

Flat. Dry, brown sand-clay. Low open shrubs with Samphire, 
Ptilotus polakii and annuals. 

Frequency: numerous. 


Coll. F. Hon, J. Hon & J. Shanks 2347 Date: 06/10/2004 


I) ups. to 

PERTH 06924905 


Figure 4. Holotype of Calandrinia umbelliformis (F. Hort, J. Hort & J. Shanks 2347, PERTH 06924905). Scale bar = 
5cm. 














358 


Nuytsia Vol. 22 (6) (2012) 



Figure 5. SEM of Calandrinia umbelliformis seed. A - plan view; B - dorsal view; C - surface at higher magnification ( F. Hort, 
J. Hort & J. Shanks 2347). Scale bars A, B = 100 pm; C = 50 pm. 


Distribution. Currently known from a very small area of the Yalgoo and western Murchison bioregions 
within the Eremaean Botanical Province. All known sites are within a small section of the Murchison 
River catchment on two adjoining pastoral leases (Figure 3). 

Habitat. Claypan and flats are the only landforms where this species has been found. Some sites are 
semi-saline with brown sandy clay or loam while the claypan site has red clay soils. All sites are 
herbfield communities under or adjacent to open shrubland. One site is described as dense Melaleuca 
sp. and Acacia tetragonophylla surrounding a circular zone of mixed herbs, while two semi-saline sites 
have low shrubs such as Ptilotuspolakii with samphires and other annuals. The last site is described 
as Acacia open shrubland. 

Phenology. Flowers from early September to early October. 

Conservation status. Currently four collections are held at PERTH from a very restricted area on two 
adjoining pastoral leases. Fisted as Priority One under Department of Environment and Conservation 
(DEC) Conservation Codes for Western Australian Flora under the phrase name C. sp. Coolcalalaya 
(G.J. Keighery & N. Gibson 698) (Smith 2012). 

Etymology. The species epithet derives from the umbel-like inflorescences that frequently occur on 
this taxon. 

Notes. The seed shape and surface pattern of C. umbelliformis is quite similar to that of C. pumila 
although the seeds of C. umbelliformis are slightly smaller. The two species share no other obvious 
similarities, however, an obvious difference between them is that the seeds of C. umbelliformis 
disperse via capsule valves while those of C. pumila are basally circumscissile. The affinities of 
C. umbelliformis are uncertain. 

The identity of C. umbelliformis has been the cause of confusion. The species was first collected in 
1995 by Keighery and Gibson as part of the Carnarvon Basin Survey. They collected a yellow-flowered 
Calandrinia which was given the phrase name C. sp. Coolcalalaya (G.J. Keighery & N. Gibson 698). 
In the years following, a dozen or more further collections were made from a relatively wide area, 
and these were included under the above phrase-name. While reviewing the taxonomy of this species, 
it was revealed that these collections comprised more than one taxon. The original collection was of 
early flowering material and a detailed examination of the specimen found one small, poorly-developed 
capsule and several seeds, only two mature enough to discern their obovoid shape and light brown/ 
tan colour. Other collections under this name had a different habit, seed shape and colour and were 
more widely distributed. 
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During fieldwork at Keighery and Gibson’s original collection site, a bright yellow-flowered species 
and a white/creamy-flowered species were found to co-occur. The latter species matches the reference 
specimen for C. sp. Coolcalalaya (G.J. Keighery & N. Gibson 698). Its flowers often appear light 
yellowish when dried and its distribution is restricted. However, the former species appears to have 
become associated with this phrase-name in subsequent years. To resolve this situation, the more 
widespread yellow-flowered entity was given the phrase-name C. sp. Murchison-Gascoyne (F. Obbens 
& F. Hort FO 49/04) and subsequently described as C.flava Obbens (Obbens 2011). 

Calandrinia operta Obbens, sp. nov. 

7y/?ws:PinjarregaNature Reserve, WestemAustralia, [precise locality withheld for conservation reasons], 
8 October 2008, W. Chow & S. Downes Bent 18 WC03 (holo: PERTH 08172781; iso: CANB). 

Calandrinia sp. Woodleigh (G.J. Keighery & N. Gibson 961), Western Australian Herbarium, in 
FloraBase, http://florabase.dec.wa.gov.au [accessed 8 February 2012], 

Annual herb ; semi-erect to erect, occasionally prostrate, 10-50 mm tall, 5-150 mm wide, glabrous, 
root system a weak taproot with several very fine lateral roots. Basal leaves fleshy, narrowly obovate 
to linear, sometimes mucronate, 4.5-21.5 mm long, 0.9-5.5 mm wide, with a shallow medial groove 
on adaxial surface of larger leaves, green soon turning dull red upon early flowering. Stem/scape shoots 
few to several (usually 3-9), 8.5-72 mm long, radiating out and upwards from base, occasionally once 
or twice branched. Stem/scape shoot leaves fleshy, narrowly obovate to obovate, to 11.4 mm long and 
4.7 mm wide, with a prominent mucro at apex, alternate, some occasionally forming loose leaf clusters. 
Inflorescence axis 6.5-58 mm long, bare except for 3 or more ±scarious to membranous alternate 
bracts along its length with opposite paired bracts at each pedicel on upper axis, generally forming 
a loose cyme. Inflorescence axis bracts appressed to ±spreading, narrowly triangular to triangular, 
1-2.7 mm long, 0.35-1.8 mm wide, apex acute to mucronate. Pedicels 1.8-5.5 mm long, erect, to 
10.5 mm long in fruit, moderately to strongly reflexed. Flowers 2-3.5 mm diam., ±campanulate, never 
fully open. Sepals moderately thick, ovate to broadly ovate, 2.2-3.5 mm long, 1.7-3.8 mm wide, free 
to base; mid-nerve prominent with 3 to 5 nerves less obvious and some reticulation. Petals 5, pale 
yellow, elliptic to obovate, often with a depressed apex, 1.8-2.3 mm long, 0.8-1.8 mm wide, free to 
base. Stamens 5-11 usually in 1 row alternating long and short, occasionally 1 row of 8 stamens with 
3 stamens slightly offset or two lots of 3 stamens clustered on opposite sides of the ovary; filaments 
free, 0.9-1.3 mm long, attached to top of a basal ring beneath ovary, papillose on lower basal adaxial 
portion; anthers transversely elliptic to transversely oblong in outline, 0.2-0.35 mm long, 0.3-0.35 
mm wide, versatile, extrorse, dehiscing longitudinally. Ovary spheroid to ovoid, 0.7-1.1 mm diam., 
brown. Stigmata 3, ovate to triangular, elongating and becoming more linear with maturity, 0.3-0.8 
mm long, free to base, with a moderate covering of long stigma trichomes. Capsule ovoid, 2-3.2 mm 
long, 1.4-2.3 mm wide; apex obtuse, usually equal to or less than sepals; valves 3, splitting from apex 
to base. Seeds 13-29, dark brown/tan to almost black, glossy, orbicular, 0.7-0.8 mm long, 0.6-0.75 
mm wide, 0.3-0.35 mm thick, smooth, occasionally with surface nearer edges lightly colliculate. 
(Figures 6, 7) 

Other specimens examined. WESTERN AUSTRALIA [localities withheld for conservation reasons]: 
22 Aug. 1995, G.J. Keighery & N. Gibson 961 (PERTH); 29 Aug. 2009, F Obbens 03/09 (PERTH); 
1 Sep. 2010, F. Obbens & A. Marais FO 04/10 (PERTH); 23 Sep. 2011, F. Obbens, F. Hort & J. Hort 
FO 06/11 (PERTH). 
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Distribution. Occurs at two nearby locations in the Shark Bay area (Eremaean Botanical Province) 
and also at two nearby locations north-north-west ofWatheroo (Southwest Botanical Province). This 
represents an extremely disjunct distribution of roughly 450 km (Figure 3). 

Habitat. Northern collections have been found on saline pans or drainage lines on calcareous geology. 
The soils here are light brown sandy loams which carry samphire or low scrub communities over 
herbs. Typical associated species include: Maireana oppositifolia , Tecticornia disarticulata, Atriplex 
lindleyi subsp. inflata , Sclerolaena recurvicuspis, Pogonolepis muelleriana and Hemichroa diandra. 
The southern populations occur on the fringes of ephemeral bentonite lakes on a grey silty loam in 
open tall shrubland of Allocasuarina huegeliana and Acacia sp. over herbs including Pogonolepis 
stricta , Gnephosis sp. and some annual weeds. 

Phenology. Flowers from mid-August to early October, although the northern populations are usually 
finished by early September. 

Conservation status. Currently five collections are held at PERTH from two very disjunct localities 
(i.e. the Shark Bay and Watheroo areas). Searches for more populations around lakes on the Eneabba 
sandplains and sites within 20 km of the original collection within the Shark Bay area have had no 
success. Listed as Priority One under DEC Conservation Codes for Western Australian Flora under 
the phrase name C. sp. Woodleigh (G.J. Keighery & N. Gibson 961) (Smith 2012). All populations 
are under immediate threat either from grazing by stock or increasing salinity. This taxon should be 
the subject of more searches and may deserve a higher conservation ranking. 

Etymology. The specific epithet refers to the ‘hidden or concealed’ (L: opertus) opening of the 
flowers. 

Notes. Currently, the relationships of C. operta are unknown, however, the capsules are superficially 
similar to C. eremaea and the seeds are almost identical to C. calyptrata. In most other respects 
C. operta is quite different from these two species. Calandrinia operta does not appear to be closely 
related to the other yellow-flowered species, C. flava, even though their distributions somewhat 
overlap. Apart from being the second yellow-flowered Calandrinia to be described, this species is 
distinctive in having flowers which do not fully open. The maximum opening is approximately 3 mm 
diam. (see Figure 8). 

When the original Keighery and Gibson collection from the Shark Bay area was recognised as a new 
taxon, the location was thought to be on Woodleigh Station, hence the phrase-name. Only later was it 
found that the actual site was on an adjoining pastoral lease, Yaringa Station. In fact, this taxon is more 
likely to be discovered on Carbla Station (adjoining to the south) or Wooramel Station (adjoining to the 
north) rather than on Woodleigh Station because those two stations have a somewhat similar geology 
and vegetation to Yaringa Station while Woodleigh Station, further inland, is quite different. 
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IDENTIFICATION LABEL W.A. Herbarium (PERTH) 
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WESTERN AUSTRALIAN HERBARIUM, PERTH 
Flora of Western Australia 


Calandrinia sp. 

Portulacaceae 
Tiny red succulent. 

Throughout lake. 

Small yellow flowered herb recruits in moist depressions such 
as tyre tracks. 

Loc.: Pinjarrega Nature Reserve 


/ 

Coll. W. Chow & S. Downes Bent 18 WC 03 Date: 
0&/HV2008 

Dups. to 

PERTH 08172781 



Figure 6. Holotype of Calandrinia operta (W. Chow & S. Downes Bent 18 WC03, PERTH 08172781). Scale 
bar = 5 cm. 
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Figure 7. SEM of Calandrinia operta seed. A - plan view; B - dorsal view; C - surface at higher magnification (W Chow & 
S. Downes Bent 18 WC03). Scale bars A= 200 pm; B = 200 pm; C = 100 pm. 
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Figure 8. Calandrinia operta. A - whole plant with open flower; B - close-up of fully opened flowers. Images: Wendy 
Chow, taken at the type locality in 2011. 
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Abstract 


Cowie, I.D. & Stuckey, B. (2012). Atalaya brevialata (Sapindaceae), a new species from the Northern 
Territory, Australia. Nuytsia 22(6): 363-370 (2012). A new, rare species, Atalaya brevialata Cowie 
& G.M.Wightman is described and illustrated. The species is unusual in the genus in having a greatly 
reduced wing on the samara and the suffruticose growth habit, the latter perhaps an adaption to the 
region’s wet-dry tropical climate and prevailing near-annual fire regime. It appears to have a restricted 
distribution to the south of Darwin and its conservation status is evaluated. A key to species of Atalaya 
Blume in the Northern Territory and Western Australia is provided. 


Introduction 


Atalaya Blume is a genus of around 17 species with 13 endemic in Australia, one species each in New 
Guinea and Wallacea and two or three species in southern Africa (Palgrove 1977; Leenhouts 1994; 
Short et al. 2011; Council of Heads of Australasian Herbaria 2012). The type species of the genus, A. 
salicifolia (DC.) Blume, occurs in the Lesser Sunda Islands, including Leti, Sumba, Sumbawa and Timor 
as well as in northern Australia. Queensland, with 13 species, has most of the Australian species, while 
three named species (A. hemiglauca (F.Muell.) F.Muell, A. salicifolia and A. variifolia F.Muell.) are 
known from the Northern Territory and Western Australia (Reynolds 1981,1985; Koch 1992; Short et 
al. 2011). An undescribed, putative fourth species was first collected in the Darwin rural area in 1994, 
with two subsequent collections made from the same subpopulation in later years. Recent collections 
from newly discovered, additional subpopulations have enabled the further appraisal of the significance 
and constancy of various morphological characters and led to the conclusion that this taxon is clearly 
distinct from any known species. Additional field survey was conducted to establish the conservation 
status of the species. 


Methods 


This study was based on examination of dried herbarium specimens at DNA and BRI as well as fresh 
material collected in the field. Herbarium abbreviations follow Thiers (continuously updated). The 
distribution map was prepared using ArcGIS 10 from specimen data at DNA. Type images were captured 
using LEAF Aptus imaging apparatus. Adjectives used to describe the indumentum follow McCusker 
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(2012) while use of the terms ‘population’ and ‘subpopulation’ follows IUCN conventions (IUCN 
Standards and Petitions Subcommittee 2011). While duplicates of G.M. Wightman 6260 & I.D. Cowie 
were seen at the time of collection, they were distributed before the description below was prepared. 

Taxonomy 

Atalaya brevialata Cowie & G.M.Wightman, sp. nov. 

Typus : Jenkins Road, c. 2.5 km north-west of Noonamah, Northern Territory, 20 November 2011, 
ID. Cowie 12865 {holo: DNA (2 sheets); iso: B, BRI, CANB, CNS, K, L, LD, MEL, MO, NSW, 
PERTH). 

Atalaya sp. Elizabeth River (G.M. Wightman 6259), I.D. Cowie&D. A. Albrecht, Checklist of Northern 
Territory Vascular Plant Species (2005). 

Atalaya (D123943) Elizabeth River, in sched. 

Suffruticose subshrub , aerial parts annual, to 45 cm tall, stems slender, to 21 cm, rootstock perennial, 
woody, 8-15 mm diam. Branchlets thinly pubescent, hairs stramineous, 0.1-0.3 mm long. Leaves 
simple, sessile, alternate, linear, 65-410 mm long, 1.4-7.5 mm wide, concolorous, intersecondary 
venation reticulate and prominent, with a marginal vein or intramarginal vein c. 0.5 mm from margin, 
both surfaces with scattered short, patent or ascending hairs to almost glabrous, base attenuate or 
rounded, margin entire or indistinctly crenate, apex acute, rounded, rarely spathulate. Inflorescence 
paniculate or sometimes corymbose, axillary, supra-axillary or terminal, to 70 mm long, stems thinly 
pubescent, hairs patent, short, white. Pedicels 1.5-4.5 mm long, with short patent hairs. Flowers 
monoecious, creamy white. Sepals 5 or 6, unequal, ovate to elliptic, widely obovate or suborbicular, 
1.5-2.5 mm long, 1.5-2 mm wide, adaxial surface glabrous, abaxial surface thinly pubescent, hairs 
appressed to patent, short, white, margins ciliolate; apex rounded, cream to pale brown. Petals 5 or 6, 
oblanceolate, ovate or lanceolate, 2.5-3.5 mm long, 1.1-1.2 mm wide, adaxial surface thinly pubescent, 
hairs scattered, c. 0.5 mm long, weak, ascending, white, abaxial surface thinly sericeous, hairs c. 0.5 
mm long, white, base attenuate and shortly clawed, margins long-ciliate; apex rounded or truncate; 
scales entire or shortly bilobed, suborbicular to transversely oblong, apex villous. Disc annular, entire 
or slightly lobed, undulate or flat. Stamens 7-9, more or less equal, 3-3.5 mm long, often exserted in 
male flowers; filaments 2-2.5 mm long, hairs scattered in lower 2/3, c. 0.5 mm long, weak, ascending 
to patent; anthers c. 1 mm long. Ovary puberulent, 3-lobed. Fruit divaricately 3-lobed, separating into 
indehiscent, 1-seeded samaras. Samaras 3, oblong to ovate or broadly elliptic, 11-22 mm long, 7-12 
mm wide, thinly pubescent, hairs 0.1-0.5 mm long, straight to slightly arcuate, ascending to patent, 
hyaline to stramineous, base turgid; wing, dorsal, erect, 0.5-6 mm long; apex rounded, entire, irregular 
or erose, brown when mature. Seed 1, obovoid, c. 8.5 mm long, c. 8 mm wide, surface uneven but 
otherwise more or less smooth, pale brown. (Figures 1, 2) 

Diagnostic features. Distinguished from all other Atalaya species by the combination of a reduced 
wing on the samara, the simple, linear leaves and the suffruticose growth habit. While it shares the 
sericeous petals of A. sericopetala S.T.Reynolds (the only other species with this character), that 
species is a shrub or small tree, has an extended racemose or paniculate inflorescence 80-280 mm 
long (up to 70 mm long in A. brevialata ), sepals with a glabrous, hyaline margin (thicker and ciliolate 
in A. brevialata) and staminal filaments sericeous throughout (glabrous at apex in A. brevialata ). In 
addition, the leaves of A. sericopetala are often compound, with 3 or 4 pairs of leaflets, the leaf blades 
or leaflets are usually elliptic or oblong-ovate, 20-60 mm wide, but very rarely linear as in Wannan 
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Figure 1. Atalaya brevialata. A - habit; B - inflorescence emerging from the ground with young leaves; C - fruit showing two 
samaras (the left-hand one damaged); D - mid-section of leaf lamina showing venation. ( I.D. Cowie 12865). 

5638. Atalaya angustifolia is often suffruticose, but has compound leaves and different flowers. 

Other specimens examined. NORTHERN TERRITORY: c. 2.3 km W ofNoonamah, 4 Nov. 2011 ,I.D. 
Cowie 12849 & B. Stuckey (BRI, CANB, DNA, MEL, PERTH); 4.5 km NW ofNoonamah, towards 
Virginia, 23 Nov. 2011, I.D. Cowie 12874 (BRI, DNA); near Elizabeth River, Virginia, 1 Nov. 2001, 
M. Elliot s.n. (DNA); Elizabeth River; Virginia Rd access, 21 Oct. 1994, G.M. Wight man 6259 (DNA); 
Elizabeth River, Virginia Rd access, 8 Nov. 1994, G.M. Wightman 6260 & I.D. Cowie (BRI, CANB, 
DNA, K, MEL, PERTH). 

Distribution and habitat. The species is known only from a small area in the Elizabeth River valley 
south of Darwin, in the Northern Territory (Figure 3). The five known localities are near Virginia and 
west to north-west ofNoonamah. It grows in woodland to open woodland with varying proportions 
of Eucalyptus tectifica and Corymbia foelscheana but also with scattered Xanthostemon paradoxus , 
Terminalia grandiflora and Acacia hemignosta in the overstorey with an open layer of perennial 
grasses such as Eriachne avenacea. It usually occurs on sandy soils in foot slope situations, often with 
a surface gravel layer. Occasionally it grows in mixed Melaleuca viridiflora , Grevilleapteridifolia and 
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Cowie I.D. 12865 20 N 

SAPINDACEAE 

DNA, MO, CANB, BRI, PERTH, MEL, K, L, NSW, B, LD, CNS 
D0210950 


3WJh 


Northern Territory Herbarium (DNA) 

Atalaya brevialata Cowie & G.M.Wightman 
HOLOTYPE 

det: I.D.Cowie date: WoV ■ 2£>t I 

NORTHERN TERRITORY HERBARIUM (DNA & NT) 
AUSTRALIA 

Atalaya sp. Elizabeth River (G.M.Wightman 6259) 

Jenkins Road, c 2.5 km NW of Noonamah 


STATE / DtST / IBRA: 12° 36' 50“ S, 131 0 3' 3” E 

NT/DG f DAC 

Perennial with annual aerial parts, woody rootstock; flowers pale creamy white, 
fruit dark brown when ripe; locally common in Euc tectifica open woodland with 
perennial grasses e g. Eriachne avenacea. footslope just above drainage 
depression with Grevillea and Dapsilanthus, extending up slope for > 50 m; 
deeper sandy soil usually with gravel surface. 


Figure 2. Holotype of Atalaya brevialata. The scale is graduated in cm (LHS) and inches (RHS). {I.D. Cowie 12865). 
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Acacia leptocarpa low woodland in more poorly drained situations but on more gravelly, slight rises. 
Suitable habitat often occurs in a narrow band upslope of sandy, poorly drained flats dominated by the 
small tree Grevillea pteridifolia and Dapsilanthus spathaceus. In two locations, smaller populations 
occurred just upslope of the rear-mangrove community. 

Phenology. Flowering: October and November. Fruiting: November. Flowering and fruiting appears 
to be restricted to the build-up to the wet season. 

Conservation status. Until recently, A. brevialata was regarded as IUCN Data Deficient as much 
because of a lack of certainty regarding its taxonomic status as because it is difficult to detect for part 
of the year and was known from only one locality. Following intensive surveys in November and 
December 2011 it was found that almost the entire population is within the footprint of a proposed 
new urban hub for the greater Darwin area, with land releases scheduled to begin in 2014 and likely 
to continue over the next 20-30 years. Invasion of habitat by introduced weed species, especially 
Gamba Grass ( Andropogon gayanus ), is also a potential threat. Gamba Grass is a high-biomass 
producing perennial and is now established and common some kilometres to the east of the population 
with scattered stands already in the general area. Gamba Grass forms taller, denser stands than native 
grasses, curing later in the dry season. This results in substantial changes to savanna fire regimes. It can 
dramatically increase local fuel loads from the 2-4 tonnes/hectare typical for native grasses to 11-15 
tonnes/hectare or sometimes even 30 tonnes/hectare for Gamba Grass resulting in later, more intense 
fires that can kill or reduce the vigour of tree species (Rossiter et al. 2003; Ferdinands et al. 2006). 
Gamba Grass may also out compete native woody species both by grossly altering the availability of 
nitrogen to native plant species and by using larger amounts of water than native grasses (Rossiter et 
al 2004; Rossiter-Rachor et al. 2009). Large robust perennial species are also likely to simply shade 
out smaller species such as A. brevialata. 

With clear threats, only five subpopulations, an area of occupancy of just 4.5 hectares and an extent 
of occurrence of 7.6 km 2 , reassessment of the conservation status against IUCN criteria places it as 
Endangered based on Criterion Bl, 2ab (i, ii, iii, iv, v) (IUCN 2001; IUCN Standards and Petitions 
Subcommittee 2011). Without threat abatement, the species is expected to suffer reductions in population 
size, area of occupancy, extent of occurrence and in habitat quality. A density estimate of 67,166 ± 
3,353 mature plants/hectare was derived by counting individuals on 15 randomly located 2 m by 2 m 
quadrats at two subpopulations. Thus, the current population estimate is 302,247± 15,088 mature plants. 
At one subpopulation, good germination of seed was observed with an estimated 47,333 seedlings/ 
hectare in December 2011. However, no seedlings were observed at a second subpopulation. Nothing 
is known of seedling survival through the subsequent dry season. Fresh seed germinates readily in 
cultivation and this may facilitate establishment of ex situ populations. 

Enough field survey and collecting has been done in the Greater Darwin area to conclude that the 
distribution is very restricted. Following discovery of additional subpopulations near Amys Creek in 
November 2011 and review of its taxonomic status, survey targeted at apparently suitable habitat was 
conducted in the surrounding area over November and December 2011. Additional potential habitat 
was located using geological and topographic mapping, aerial photography and radiometric imagery. 
However, the species appears to be restricted to sites with a fairly specific combination of edaphic, 
topographic and drainage characteristics along a particular geological boundary and no additional 
populations were located substantially outside the extent of occurrence established in early November. 
In addition, an intensive flora and vegetation survey of the area surrounding the main subpopulations 
was conducted in the 2010-11 wet season without detecting the species and surveys of vegetation and 
flora in the wider Darwin rural area have also not located it (Price et al. 2005; Cuff & Brocklehurst 
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Figure 3. Distribution of Atalaya brevialata in the Northern Territory. 

2011). The one degree grid cell (12-13° S, 131-132° E) for the area containing the population is one 
of the six best surveyed similar areas in the Northern Territory, with 167 plant records/100 km 2 on 
NT Herbarium survey and specimen databases and a total of7,232 specimens collected. The one degree 
cell immediately to the west (which includes an area of sea) has 345 plant records/100 km 2 and 5,552 
NT Herbarium specimens. On the other hand there is potential for additional small subpopulations to 
be found within the extent of occurrence. Additional survey of potential habitat in the Berry Creek 
catchment (Livingston Road) and further afield (Elizabeth River Valley, Blackmore River) is also 
recommended at a time of year when the plant has high visibility. 

Etymology. The epithet brevialata means short-winged, from the Latin brevis , short, and ala , a wing; 
a reference to the short wing of the samara. 

Affinities. As indicated above the species appears to be closest to the Queensland species, A. sericopetala. 
In both of Reynolds’ keys it would key to couplet 1 with A. sericopetala (Reynolds 1981, 1985). In 
addition to the characters discussed above, it is also distinguished from A. variifolia , A. hemiglauca 
and A. salicifolia by the smaller, sericeous petals with an attenuate base and the lack of lobing of the 
scales. In A. hemiglauca and A. salicifolia the leaflets often dry darker above, are mostly opposite to 
subopposite and the sepals are dark reddish brown with paler margins. Atalaya salicifolia has glabrous 
sepals and samaras but in A. hemiglauca these are usually hairy. Atalaya variifolia and A. brevialata 
have more or less concolorous leaves with the sepals mostly cream to pale brown and in the former, 
leaflets are frequently subopposite or alternate. Atalaya variifolia sometimes produces simple leaves 
below the inflorescence (e.g. B. Gray 06370, B. Hyland 3466, G. Sankowsky 2008) or on the juvenile 
regeneration (e.g. P. Black 111 a, M.B. Thomas BOI1 8 , L.J. Webb 12504 & G.J. Tracey) but both the 
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leaves and stems are more robust than in A. brevialata and the juvenile regeneration appears to rarely 
produce flowers and fruit. 

Notes. The suffruticose growth habit, with annual aerial parts dying back during the dry season to a 
more or less woody perennial rootstock is unusual in Australian Sapindaceae. However, this growth 
habit is found in a wide range of genera typical of the savanna understorey of the wet-dry tropics 
of Australia e.g. Asteraceae ( Pleurocarpaea ), Dilleniaceae ( Hibbertia), Euphorbiaceae ( Euphorbia , 
Microstachys ), Fabaceae (e.g. Crotalaria , Dendrolobium , Dunbaria , Flemingia , Galactia, Indigofera , 
Neptunia, Senna , Tephrosia, Zornia), Malvaceae ( Helicteres , Urena ), Phyllanthaceae (Phyllanthus, 
Sauropus ) and Picrodendraceae ( Petalostigma ). Thus it is perhaps not surprising that it should also 
have evolved in Atalaya. 

Key to species of Atalaya in the Northern Territory and Western Australia 

1. Petals sericeous on outer surface; wing of samara reduced, 6 mm long or less; leaves all 

simple; subshmb. A. brevialata 

1: Petals glabrous in upper half; wing of samara well developed; adult leaves compound; trees .2 

2. Sepals and fruits glabrous. A. salicifolia 

2: Sepals and fruits hairy.3 

3. Rachis and petiole winged, often broadly, wing leaf-like; many pinnae subopposite 

or alternate, green on both surfaces; petal margins ciliate . A. variifolia 

3: Rachis and petiole rarely winged, except in some juvenile leaves; pinnae mostly 

opposite, often darker above; petal margins glabrous. A. hemiglauca 
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Abstract 

Orchard, A.E. & Cross, E.W. A revision of the Australian endemic genus Pentalepis (Asteraceae: 
Ecliptinae). Nuytsia 22(6): 371-392. The genus Pentalepis F.Muell, resurrected by Karis et al. in 
1993, with two species, after being for many years included in Moonia Am. or Chrysogonnm L., 
has been studied morphologically across its full range. Four new species ( P ! linearifolia Orchard, 
P. grandis E.W.Cross, P. kakaduensis E.W.Cross and P. walcottii E.W.Cross) are described, as well as 
three subspecies in P. trichodesmoides F.Muell. (subsp. trichodesmoides, subsp. hispida Orchard and 
subsp. incana Orchard), two in P. linearifolia (subsp. linearifolia and subsp. nudibranchoides Orchard) 
and two in P. ecliptoides F.Muell. (subsp. ecliptoides and subsp. hirsuta Orchard), bringing the total 
to six species and eight subspecies. All taxa are keyed, described, illustrated and mapped. 

Introduction 

In 2004 the late Ed Cross commenced a revision of the Heliantheae Cass, alliance and the Eupatorieae 
Cass, for the Flora of Australia, beginning with Heliantheae subtribe Ecliptinae Less., especially the 
genera Eclipta L., Wedelia Jacq. and Pentalepis F.Muell. He had made good progress with several 
parts of this study, until his tragically early death in 2007 left the study incomplete. The present 
senior author was engaged by the Australian Biological Resources Study (ABRS) in 2010 to edit 
and complete the Flora manuscripts. This paper presents the results of that revision, in respect to the 
genus Pentalepis. 

Mueller described Pentalepis partly on material collected atNickol Bay, Western Australia, by Pemberton 
Walcott during the North-western Australia Gregory Expedition (1861), and partly on other material 
which he had collected himself in 1856 during the Northern Australia Gregory Expedition. Mueller 
simultaneously submitted his manuscript, describing the genus and two species, to the Botanical Society 
of Edinburgh and to the Edinburgh New Philosophical Society, and both organisations published it 
in 1863. John McNeill kindly examined holdings of the two journals at Edinburgh Botanic Gardens 
and was able to establish that the first version published was that by the Philosophical Society (Issue 
11, dated April 1863, and probably published in April or May). The Botanical Society version was 
published towards the end of the same year, probably in November or December 1863, judging from 
the reports of Society Proceedings contained therein. 
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Bentham (1867) subsequently transferred Pentalepis and the two species to Moonia Arn. in Flora 
Australiensis. They were then transferred to Chrysogonum L. by Mueller (1882). Stuessy reduced 
both Moonia (Stuessy 1975) and Chrysogonum (Stuessy 1977) to monospecific genera from India and 
Ceylon {Moonia), and America {Chrysogonum), referring the Australian species to ‘affi BlainvilleaC 
In the Flora of the Kimberley Region, Lawrence (1992) recognised three Australian taxa (including 
both of Mueller’s Pentalepis spp. plus an unnamed species) in Chrysogonum, while Karis et al. { 1993) 
resurrected Pentalepis, with two named and one unnamed species. For the last 25 years Pentalepis 
has been accepted as an endemic northern Australian genus in the subtribe Ecliptinae, comprising 
two or three species. This study proposes that the genus is better described as six species and seven 
subspecies. 


Materials and methods 

This revision is based on morphological study of the holdings of Pentalepis specimens in the following 
herbaria: AD, BRI, CANB, DNA, HO, K, MEL, NE, NSW, NT and PERTH. Loans from most of 
these herbaria (excluding K and NSW) were obtained in 2004. Specimens in K were studied during 
a visit there in 2011, and a supplementary loan of recent collections (including duplicates from other 
herbaria) was obtained from DNA in late 2011. Some NSW specimens were studied during visits in 
2010 and 2011. All illustrations were produced by the senior author, using a camera lucida to establish 
proportions and sizes. 


Taxonomy 

Pentalepis F.Muell., Edinburgh New Philos. J. New Series 17: 230 (Apr-May 1863). 

Pentalepis F.Muell., Trans. Bot. Soc. Edinburgh 7: 496 (Nov.-Dec. 1863), isonym. 

Type', not designated. Lecto\ Pentalepis trichodesmoides F.Muell., chosen by A. Cronquist (1964) 
according to Index Nominum Genericorum (ING) card 18249. Reference not traced. Also thus cited 
in published ING books. 

Herbs or shrubs, erect, with variously hairy branches. Leaves opposite, sessile or shortly petiolate; 
lamina ovate-lanceolate, lanceolate, linear, rarely trifid or obovate, usually acute to acuminate, rarely 
blunt, entire or shortly toothed, usually 3-nerved, variously hairy. Capitula radiate, heterogamous, 
pedunculate. Involucres narrowly to broadly campanulate; bracts 5, herbaceous, in 1 series, strigillose, 
each subtending a ray floret. Receptacle convex, with linear, strigillose, chaffy, persistent paleae. Ray 
florets 5, pistillate; corollas yellow; laminae 2-lobed; style branches linear, free. Discflorets functionally 
staminate; corollas yellow to orange, 5-lobed; anthers acute at base, with triangular apical appendages; 
styles fused, hairy, emerging from anther tube as a brush. Ray achenes black-brown, compressed, often 
cucullate; margins usually winged, with wing sometimes thickened and/or revolute; carpopodium 
obscure; disc achenes narrowly linear, abortive. Pappus a minute cup, sometimes incised, strigillose, 
often with 2 short, soft, scale-like awns. 

An Australian endemic genus, with six species in the Northern Territory and northern Western 
Australia. 

Etymology. The generic name is from the Greek penta (five) and lepis (scale) referring to the single 
series of five bracts that make up the involucre. This is one of the characters distinguishing Pentalepis 
from relatives such as Eclipta, Blainvillea Cass, and Wedelia. 
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Notes. The involucral bracts are always five, each subtending a showy, long-ligulate ray floret, which 
is always pistillate. Other diagnostic characters are the narrowly linear (almost filiform), strigillose 
paleae, which subtend the disc florets and are retained on the receptacle long after the disc florets and 
ray achenes are shed, and the disc florets, which are functionally male, their style branches being fused 
into a single brush-like organ that becomes exserted from the anther tube. The achenes, all derived 
from ray florets, are strongly compressed, often cucullate, with weak keels on both surfaces (sometimes 
also with papillae on the adaxial surface), usually winged, the wings either membranous, spreading 
and marginally ciliate, or variously thickened, revolute, and minutely hairy. Wings are absent in the 
new species P. walcottii E.W.Cross, and in other species the wings often only develop fully right at 
maturity. The pappus is a shallow membranous cup, and the two awns, if present, are weak and scale¬ 
like. In the new species P. kakaduensis E.W.Cross and P. walcottii the pappus is virtually absent. 

Key to species 

1. Involucral bracts 7-12 mm long 

2. Shrub; capitula in crowded dichasial cymes. 1. P. trichodesmoides 


2: Annual herb; capitula in open dichasial cymes. 2. P. grandis 

1: Involucral bracts 3-6 mm long 

3. Pappus cup-shaped, with 2 weak awns; disc florets (10-) 16-30 

4. Leaves (linear-)lanceolate to broadly oblong or narrowly ovate, sometimes broadly 

trilobed, central lobe 5 mm or more wide.3. P. ecliptoides 

4: Leaves narrowly linear, (1.0—)1.5—2.0 mm wide. 4. P. linearifolia 

3: Pappus cup-shaped, without awns, or pappus absent; disc florets 9-15 

5. Leaves trifid, with long basal lobes, central and basal lobes linear (rarely narrowly 

lanceolate), each 2-4 mm wide. 5. P. kakaduensis 

5: Leaves ovate to lanceolate, coarsely toothed, lamina usually 15 mm or more wide.6. P. walcottii 


1. Pentalepis trichodesmoides F.Muell., Edinburgh New Philos. J. New Series 17: 231 (Apr.-May 
1863). 

Moonia trichodesmoides (F.Muell.) Benth., FI. Austral. 3: 540 (1867); Chrysogonum trichodesmoides 
(F.Muell.) F.Muell., Syst. Census Austral. PI. 83 (1882). Type citation. ‘In vallibus rupestribus sinus 
Nickol Bay. Walcotf {holo\ rocky ravines at Nickol Bay, N.W. Coast of N. Australia, s.dat., Walcott 
s.n., MEL 1608228!; iso\ Gregory Expedition, Nickol Bay, [Walcott], Herb. Hookerianum, K!). 

Pentalepis trichodesmoides F.Muell., Trans. Bot. Soc. Edinburgh 7: 496 (Nov.-Dec. 1863), isonym. 

Illustrations'. M.E. Lawrence, in J.R. Wheeler (ed.), FI. Kimberley Region 935, Figure 286K, 939, 
Figure 287G (1992) [as Chrysogonum trichodesmoides] ; P. O. Karis, A. A. Anderberg & B. Nordenstam, 
Austral. Syst. Bot. 6: 151, Figure 1 (1993). 

Shrubs, much branched, brittle, 0.4-1.0(-2.0)mtall;yow«gsfem,s , glabrescent, with appressed hairs; older 
stemsvAAtQ, glabrous. Leaves very shortly petiolate, brittle; laminas linear, lanceolate, ovate or obovate, 
(25-)60-90 mm long, 10-35 mm wide, acute, acuminate or blunt, entire or with few inconspicuous 
teeth; both surfaces shiny and glabrescescent, or hispid, or with white, dense, appressed hairs. Capitula 
5-10 in a crowded dichasium on short peduncles; involucre narrowly campanulate, 10 mm long, 
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6-8 mm diam. Discflorets c. 15; corollas yellow. Achenes broadly to narrowly ovate or slightly obovate, 
5.5-7.5 mm long, 4.CM.5 mm wide, weakly keeled, with broad, membranous, spreading, entire or 
lacerate wings when mature; pappus a shallow cup with 2 short, weak, scale-like awns. 

Key to subspecies of Pentalepis trichodesmoides 

Three subspecies can be distinguished. 

1. Mature leaves shiny, smooth, with sparse short hairs on conspicuously 

swollen bases. la. subsp. trichodesmoides 

1: Mature leaves with dense white hairs, obscuring shiny surface and leaves thus appearing 
dull; hairs dense, with or without swollen bases 

2. Leaf lamina ovate to lanceolate, acute to acuminate; hairs 2-celled, (0.3-)0.5-0.7 mm 

long, separated by about their own length or slightly less, basal cell swollen. lb. subsp. hispida 

2: Leaf lamina obovate, blunt; hairs (2-)3- or 4-celled, 0.6-1.2 mm long, densely 

overlapping, all cells narrow. lc. subsp. incana 

la. Pentalepis trichodesmoides subsp. trichodesmoides 

Shrub 0.5-1.0(-2.0) m tall. Leaf lamina mid- to dark green, lanceolate, 80-90 mm long, 10-20(-25) 
mm wide, acute to acuminate, both surfaces smooth, shiny, sparsely hispid; hairs white, 0.2-0.3 mm 
mm long, erect or curved, 1- or 2-celled, with basal cell conspicuously swollen, separated by (1-) 
several times their own length. Upper stems and involucral bracts with hairs as for leaves. Achenes 
ovate, 5.5-6.5 mm long, 4.0^1.5 mm wide; body grey-black, weakly keeled abaxially and adaxially, 
otherwise smooth apart from minute tubercles/hair bases, very shortly and sparsely hairy throughout 
or only apically; wing red-brown, membranous, spreading, entire or lacerate, with sparse, tiny hairs 
marginally. (Figures 1, 2A, B) 

Selected specimens. WESTERN AUSTRALIA: Barrow Is., 17 Aug. 1973, W.H. Butler 2 (PERTH); 
YathallaWell near Mt Rica, 22 Oct. 1941, C.A. Gardner 6387 (PERTH, 2 sheets); 5 miles [c. 8 km] NE 
Fossil Downs Stn, 5 Aug. 1959, M. Lazarides 6474 (BRI, CANB, K, MEL, NT, PERTH); Hammersley 
Range, 1 kmN ofWittenoom, 4 Oct. 1989, B. Nordenstam & A. Anderberg 315 (K, MEL, PERTH); 
Camballin, May 1970, Y. Power 760 (PERTH); Dolphin Is., 5 June 1962, R.D. Royce 7197 (PERTH); 
Legendre Is., 9 June 1962, R.D. Royce 7286 (PERTH); King Leopold Ranges near track to Lennard 
River Gorge, 13 July 1988, M.J.S. Sands 5083 (DNA); Bungle Bungle, Mindjiyurrdi, 8 July 1984, 
N.H. Scarlett 302 (AD, CANB, DNA, PERTH); 42 km N of Hamersley HS, 31 Aug. 1995, PS. Short 
4288 (AD, CANB, MEL, PERTH); Meentheena Conservation Reserve, 25 May 2001, S. van Leeuwen 
4802 (DNA, PERTH); Cycad Hill, Napier Range, 1 Sep. 1991, P.G. Wilson 874 & R. Rowe (DNA); 
W side of Oakover River, S of Woodie-Woodie, 5 Sep. 1991, P.G. Wilson 949 & R. Rowe (DNA). 
NORTHERN TERRITORY: 7 miles [c. 11 km] S Limbunya Stn, 10 July 1974, R.A. Perry 2340 & 
M. Lazarides (CANB, NT). 

Phenology. Flowers collected in (May-)June-October(-December), fruits August-November(- 
December). 

Distribution. Endemic to Western Australia (Hamersley and Kimberley Ranges, including off-shore 
islands), just extending into the Northern Territory, with one collection from near Limbunya Station 
(Figure 3A). 
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Figure 1. Pentalepis trichodesmoides subsp. trichodesmoides. A - leaf; B - capitulum; C - involucral bract; D - ray floret; 
E - disc floret; F - palea; G - achene, abaxial view; H - achene, adaxial view. All based on PS. Short 4288, PERTH. Scale 
bars: A-E = 1 cm; G, H = 1 mm. © Commonwealth Government (Australian Biological Resources Study), reproduced with 
permission. 























376 


Nuytsia Vol. 22 (6) (2012) 



Figure 2. Pentalepis trichodesmoides. A, B -P. trichodesmoides subsp. trichodesmoides. A-achene with lacerate wings, abaxial 
view; B - achene, adaxial view; C, D - P. trichodesmoides subsp. hispida. C - leaf; D - leaf hairs; E-H - P. trichodesmoides 
subsp. incana. E - leaf; F - leaf hairs; G - achene, abaxial view; H - achene, adaxial view. A, B based on N.H.Scarlett 302, 
MEL; C, D based on A. A.Mitchell 3757B, PERTH; E-H based on R.A.Perry 2409, CANB. Scale bars A, B, D, F-H = 1 mm; 
C, E = 1 cm. © Commonwealth Government (Australian Biological Resources Study), reproduced with permission. 
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Habitat. Found in open situations in spinifex ( Triodia ) hummock grassland sandplains, on limestone 
and dolomite outcrops, and in stony watercourses, to altitudes of at least 300 m. Reportedly common 
after fire in limestone country. 

Conservation status. Widespread and not at risk. 

Notes. The type specimen of P. trichodesmoides in K has been incorrectly labelled as the holotype by 
Stuessy, 1973. It is an isotype. The holotype is in Mueller’s own herbarium in MEL. 

lb. Pentalepis trichodesmoides subsp. hispida Orchard, subsp. nov. 

Type: east ofYalleen Homestead along railway line to Wickham, Western Australia [precise locality 
withheld for conservation purposes], 20 September 1994, A.A. Mitchell 3757B {,holo. PERTH4069749!; 
iso. MEL 262445!). 

Shrubs 0.4-1,0 m tall. Leaves dull green; laminas ovate to lanceolate, (25-)60-75 mm long, (10-) 15-25 
mm wide, acute to acuminate, both surfaces almost entirely covered with swollen hair bases; hairs 
white, (0.3-)0.5-0.7 mm long, ±appressed, 2-celled, with basal cell conspicuously swollen, with hairs 
separated by c. their own length or less. Upper stems and involucral bracts with hairs as for leaves. 
Mature achenes not seen. (Figures 2C, D) 

Other specimens seen. WESTERN AUSTRALIA [localities withheld for conservation purposes]: 24 
Apr. 1971, K.H.L. Key s.n. (CANB); 26 Sep. 1990, E. LeylandWCUX (PERTH); July-Aug. 1958, 
P. McMillan s.n. (PERTH); 22 Aug. 1995, S. van Leeuwen 1950 (DNA); 6 Aug. 1998, S. vanLeeuwen 
3628 (CANB, PERTH). 

Phenology. Flowers recorded August and September, old fruiting heads (achenes dispersed) present 
August-April. 

Distribution. Endemic to Western Australia, in the Tom Price-Mill stream area of the Hamersley 
Range (Figure 3B). 

Habitat. Found in Triodia hummock grassland, often in the understorey of a shrubland of Acacia spp., 
Gossypium spp., Senna spp., Brachychiton spp. and Eucalyptus spp., on summits and slopes of low 
hills, on basaltic soils, at altitudes to 1150 m. 

Etymology. From the Latin for coarsely hairy: the leaves are conspicuously hispid as compared with 
subsp. trichodesmoides. 

Conservation status. This taxon is restricted in distribution, but with some populations in National 
Parks. To be listed as Priority Two under Department of Environment and Conservation (DEC) 
Conservation Codes for Western Australian Flora (K. Atkins pers. comm.). Equivalent to IUCN 
(2001) Data Deficient. 

Notes. One collection of subsp. hispida ( K.H.L. Key s.n.) is noted {in sched.) as the food plant of a 
new genus of grasshopper. 
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Figure 3. Distribution of A - Pentalepis trichodesmoides subsp. trichodesmoides ; B — P. trichodesmoides subsp. hispida ; 
C — P. trichodesmoides subsp. incana, D - P. grandis ; E — P. ecliptoides subsp. ecliptoides ; and F — P. ecliptoides subsp. 
hirsuta. 
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lc. Pentalepis trichodesmoides subsp. incana Orchard, subsp. nov. 

Type: north-west of Turner River Station, Western Australia [precise locality withheld for conservation 
purposes], 10 July 1949, RA.Peny 2409 {holo: CANB 588197!; iso: MEL 1609799!, NT 19076!, 
PERTH 431044!, PERTH 430730 n.v.). 

Wedelia sp. A, sensu A.J.G. Wilson, in J.R. Wheeler (ed.), FI- Kimberley Region 961 (1992). 

Shrub 0.6-1.0 mtall. Leaflaminas silvery grey on both surfaces because of dense indumentum, obovate, 
upper leaves becoming narrower, 75-90 mm long, 25-35 mm wide, blunt; hairs white, 0.6-1.2 mm 
long, appressed, densely crowded and overlapping, (2-)3- or 4-celled, all cells narrow, tapering to tip. 
Upper stems and involucral bracts green with moderately dense indumentum as for leaves. Achenes 
ovate to slightly obovate, 6 mm long, 4.5 mm wide; body grey-black, keeled abaxially, weakly keeled 
adaxially, very shortly pilose throughout on both surfaces; wing yellow-brown, membranous, spreading, 
entire, shortly ciliate on distal margins. (Figures 2E-H) 

(97/zers/?ecz>raemseew.WESTERNAUSTRALIA[localitieswithheldforconservationpurposes]: 1898, 
W.H. Cusack 37 (MEL); 3 May 1999, D.J. Edinger 1307 (PERTH); 29 May 1975, P. Ollerenshaw 
1667 (CANB, PERTH). 

Phenology. Flowering in May, fruiting in July. 

Distribution. Endemic to Western Australia, in the Albert Edward Range-Bungle Bungle region, with 
one old outlying collection (?mislabelled) from Nickol Bay (Figure 3C). 

Habitat. Found in Triodia grassland and Eucalyptus woodland on skeletal soils on volcanic rock 
types. 

Etymology. From the Latin for hoary: the leaves are densely appressed-hairy, giving them a silvery 
white appearance. 

Conservation status. This taxon is restricted in distribution and is not known to occur within the 
conservation estate. To be listed as Priority One under DEC Conservation Codes for Western Australian 
Flora (K. Atkins pers. comm.). Equivalent to IUCN (2001) Data Deficient. 

Notes. A very distinctive subspecies, notable in having leaves that differ from the other subspecies not 
only in shape, but also in their dense indumentum of long hairs, which makes them appear silvery. 
The specimen on which Wilson based her ‘ Wedelia sp. A’ in the Flora of the Kimberley Region has 
not been located. However, the description and the location (Bungle Bungles, from which almost no 
other wedelioid species are known) suggest that her plant was P. trichodesmoides subsp. incana. 

2. Pentalepis grandis E.W.Cross, sp. nov. 

Type: near Kalkarindji border, Wave Hill Station, Northern Territory, 20 March 1997, C.R. Michell & 
C.P Mangion 678 {holo: DNA 132807!; iso: CANB 695823!). 


Herbs , erect, rigid, annual, (0.2-)0.5-l .0 m tall; stems slender, scabrous with appressed hairs. Leaves 
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sessile, stiff; laminas ovate, 30-90 mm long, 7-26 mm wide, acute, regularly shortly toothed; both 
surfaces shortly strigose; hairs 0.3 mm long, appressed, 2-celled, with basal cell swollen and seated 
on a cluster of small epidermal cells, terminal cell conical. Capitula several in an open dichasium on 
elongated peduncles to 45 mm long; involucre hemispherical, 6-7 mm long, 6-9 mm diam. Discflorets 
14-20; corollas yellow. Achenes oblong to obovate, 5-6 mm long, 2-3 mm wide, dark brown to black; 
abaxial surface smooth, convex, with dense, short, white hairs apically; adaxial surface concave, with 
central papillae and sparse short hairs; margins winged, with wings ±thickened and revolute, shortly 
pilose; pappus a shallow cup with 2 short, weak, scale-like awns. (Figure 4A-H) 

Other specimens seen. NORTHERN TERRITORY [localities withheld for conservation purposes]: 3 
May 2003, J.A. Risler 2212 (DNA); 5 May 2003, J.A. Risler 2210 (DNA). 

Phenology. Flowers and fruit recorded in March and May. 

Distribution. Endemic to the Northern Territory from near the type locality, west and north-north-west 
of Wave Hill Homestead (Figure 3D). 

Habitat. Found on brown clay or in black soil with scattered Terminalia arostrata and Bauhinia 
cunninghamii. 

Etymology. From the Latin for large: of the herbaceous species of Pentalepis this is the most robust, 
equalled in size only by the shrubby P. trichodesmoides. 

Conservation status. This species is restricted in distribution and no populations are known from 
National Parks or other conservation areas. IUCN (2001): Data Deficient. 

3. Pentalepis ecliptoides F.Muell., Edinburgh New Philos. J. New Series 17: 231 (Apr.-May 
1863). 

Moonia ecliptoides (F.Muell.) Benth., FI. Austral. 3: 540 (1867). Chrysogonum ecliptoides (F.Muell.) 
F.Muell., Syst. Census Austral. PI. 83 (1882). Type citation : ‘In planiteibus virginem fluvii Victoriae 
versus (28th March 1856) [F.Mueller]’ (holo\ Upper Victoria River, Trapp planis, 28 March 1856, 
F.Mueller s.n. [Gregory Northern Australia Expedition], MEL 1608229!). 

Pentalepis ecliptoides F.Muell., Trans. Bot. Soc. Edinburgh 7: 496 (Nov.-Dee. 1863), isonym. 

Herbs , erect or procumbent, annual, 0.2-0.6(-l .0) m tall; stems slender, covered with appressed hairs. 
Leaves sessile, stiff; laminas broadly linear to lanceolate, broadly oblong or narrowly ovate, rarely 
trilobed, 20-35(-70) mm long, 5-10 mm wide, acute, entire or minutely and irregularly toothed, 
sparsely scabrous to densely hirsute on both surfaces. Capitula several in loose dichasia, on elongated 
peduncles; involucre campanulate, 4 mm long, 5 mm diam. Disc florets 10-25; corollas yellow. 
Achenes oblong to obovate, 3.0-4.5 mm long, 3.0-3.5 mm wide; body dark grey to black or brown; 
abaxial surface convex and partly covered with minute white hairs; adaxial surface concave, often 
with central papillae, shortly pilose; wings thickened and revolute, sometimes with apex membranous 
and spreading; pappus a shallow cup with 2 short, weak, scale-like awns. 

Endemic to northern Australia, in Western Australia and the Northern Territory. A very variable taxon 
with several local variants, differing in leaf shape, indumentum and achene shape. 
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Figure 4. Pentalepis spp. A-H - P. grandis. A - leaf; B - involucral bract; C - ray floret; D - disc floret; E - palea; F - immature 
achene, adaxial view; G - mature achene, abaxial view; H - mature achene, adaxial view. I-R - P kakaduensis. I-L - leaves, 
basal to upper; M - involucral bract; N - ray floret; O - disc floret; P - palea; Q - achene, abaxial view; R - achene, adaxial 
view. A-H based on C.R.Michell & C.PMangion 678, DNA; I-R based on I.D.Cowie 576, DNA. Scale bars: A, I-L = 1 cm; 
B-H, M-R = 1 mm. © Commonwealth Government (Australian Biological Resources Study), reproduced with permission. 
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Key to subspecies of Pentalepis ecliptoides 


Three subspecies can be recognised. 

1. Leaves, stems and involucral bracts shortly and moderately scabrous; leaves all 
linear-lanceolate to broadly oblong or narrowly ovate, never trilobed, entire or 
with only 1 or 2 tiny teeth 

2. Mature achenes with wing membranous and spreading at apex, thickened and 

revolute towards base. 3a. subsp. ecliptoides 

2: Mature achenes with wing thickened and revolute throughout, the apical corners 

of the thickened wing revolute and ±touching on adaxial side of achene. 3c. subsp. cucullata 

1: Leaves, stems and involucral bracts long and densely hispid; leaves broadly linear 

to linear-lanceolate, often with some basal and mid-stem leaves broadly trilobed. 3b. subsp. hirsuta 


3a. Pentalepis ecliptoides subsp. ecliptoides 

Chrysogonum sp. A, sensu M.E. Lawrence, in J.R. Wheeler (ed.), FI. Kimberley Region 940 (1992). 
IPentalepis sp., sensu P.O. Karis, A.A. Anderberg & B. Nordenstam, Austral. Syst. Bot. 6: 153 (1993), 

p.p.]. 

Illustrations. M.E. Lawrence, in J.R. Wheeler (ed.), FI. Kimberley Region 935, Figure 286J, 286L 
(1992). 

Herbs , procumbent, 0.3-0.6(-1.0) m tall. Leaf laminas linear-lanceolate, lanceolate or narrowly 
ovate, 30-35(-70) mm long, 8-10 mm wide, entire or minutely and irregularly toothed, sparsely to 
moderately scabrous; hairs 0.3-0.4 mm long, white, 2-celled, with basal cell conspicuously swollen, 
seated on a rosette of tiny epidermal cells, apical cell narrower, tapering. Stems and involucral bracts 
with hairs as for leaves. Achenes obovate, 3.0-4.5 mm long; body dark grey; marginal wings thickened, 
revolute, often crenulate, the apex usually membranous, spreading and marginally ciliate; abaxial 
surface convex, smooth, weakly keeled, apically shortly hairy and often minutely tuberculate; adaxial 
surface tuberculate or papillose, with a weak keel. Figure 5D-H 

Selected specimens. WESTERN AUSTRALIA: 10 km W of Mt Broome on the Milliewindie [Millie 
Windie] Track, 22 May 1988, PG. Wilson 291 & S.W.L. Jacobs (BRI, DNA, PERTH); 5 km along 
Mt House Rd from Derby-Gibb River Rd, 19 June 1978, A.S. George 15154 (CANB, BRI, MEL, 
PERTH); 15 km N of Mt Disaster, 2 Mar. 1989, GJ. Keighery 10380 (PERTH); Bold Bluff area, 
King Leopold Ranges, 26 May 1971, J. Maconochie 1205 (BRI, NT); Bigge Is., 16 May 2003, A.N. 
Start 1587 (DNA); c. 5 km N of Mt House HS, 23 May 1967, E.N.S. Jackson 944 (AD); 30 km on 
Milliewindie [Millie Windie] Rd from Gibb River Rd, 19 Apr. 1988, B.K. Simon s.n. (BRI, CANB, 
DNA, PERTH); Camden Harbour, s. dat ., F. Mueller s.n. (MEL); Millie Windie Track, c. 17 km from 
Gibb River Rd, 29 Apr. 1988, [M.J.S.] Sands464\ (K, PERTH). NORTHERN TERRITORY: 8 miles 
[ c. 13 km] S ofWilleroo Outstation, 2 July 1949, R.A. Perry 2318 & M. Lazarides (AD, BRI, CANB, 
MEL, NT, PERTH); Cave Creek Stn, 20 Mar. 2003, R.K. Harwood 1259, (DNA); Cave Creek Stn, 3 
May 2003, J.A. Risler 2213 (DNA). 


Phenology. Flowers and fruits present March-July. 
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Distribution. Endemic to Western Australia and the Northern Territory from the west Kimberley in 
Western Australia, to the central part of the Top End of the Northern Territory (Figure 3E). 

Habitat. Found on loam or clay loam soils in grassland and open Corymbia spp., Eucalyptus spp. 
and Terminalia woodland, on a range of substrates (basalt, granite, sandstone), at altitudes to at least 
270 m. 

Conservation status. Widespread and not at risk. 

Notes. Lawrence’s (1992) ‘ Chrysopogon sp. A’ was based on a specimen ( T.E.H. Aplin et al. 1033, 
Lennard River Gorge, PERTH) which is one of very few specimens of this taxon with fully mature 
achenes. It is a good match with Mueller’s type specimen. Karis et al. (1993) accepted Lawrence’s 
taxon as a new (but still unnamed) species of Pentalepis. The specimens they cited under this tentatively 
recognised taxon included elements ( Willis s.n., Bradshaw & Allen s.n. and Fryxell & Craven 4182) 
now referred to P. walcottii , as well as others that belong here in P. ecliptoides subsp. ecliptoides. 

3b. Pentalepis ecliptoides subsp. hirsuta Orchard, subsp. nov. 

Type, west of Mount Muriel, Tipperary, Northern Territory [precise locality withheld for 
conservation purposes], 16 March 1989, Russell-Smith 7957 & Brock (holo\ CANB 558442!; iso. 
AD 99027053!). 

Pentalepis sp. Mt House (E.M. Bennett 1877), Western Australian Herbarium, in FloraBase http:// 
florabase.dec.wa.gov.au [accessed 29 August 2012], based on PERTH 524891 (photo!). 

Herbs , procumbent, 0.2-0.4 m tall. Leaflaminas broadly linear to linear-lanceolate, 20-25 mm long, 
5-6 mm wide, entire or with occasional tiny teeth, basal and mid-stem leaves sometimes with large 
lateral lobes (i.e. broadly trilobed), densely hirsute; hairs white, 0.5-0.7 mm long, semiappressed, 
2-celled, with basal cell distinctly swollen, seated on a rosette of tiny epidermal cells, apical cell 
narrower, tapering. Stems and involucral bracts with hairs as for the leaves. Achenes oblong to obovate, 
3.5-3.7 mm long; body dark grey; marginal wings thickened and revolute throughout with apices not 
touching on adaxial surface, often crenate, shortly ciliate; abaxial surface convex, smooth, apically 
shortly pilose; adaxial surface concave, weakly keeled, usually with small tubercles. (Figure 51-0) 

Other specimens seen. WESTERN AE1STRALIA [localities withheld for conservation purposes]: 22 
May 1967, N. Byrnes 346 (NT); 24 Aug. 2001, G. Krygsman 2 (DNA); 30 Mar. 1993, A.A. Mitchell 
2984 (PERTH); 30 June 1973, P.G. Wilson 11194 (PERTH). NORTHERN TERRITORY: 25 May 
1994, J.L. Egan 4141 (BRI, DNA); 21 May 1974, R. Pullen 9332 (CANB). 

Phenology. Flowers noted March-August, fruit March-June. 

Distribution. Endemic to Western Australia and the Northern Territory, at scattered localities from the 
Kimberley to western Arnhem Land (Figure 3F). 

Habitat. In a range of soils (basalt, limestone, gravelly black soil, sandstone, sandy alluvium) in open 
shrubland, vine thickets and on creeksides. 
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Figure 5. Pentalepis ecliptoides. A-C Type specimen. A - leaf; B - achene, abaxial view; C - achene adaxial view. D-H 
P. ecliptoides subsp. ecliptoides. D - leaf; E - immature achene, abaxial view; F - immature achene, adaxial view; 
G- mature achene, abaxial view; H - mature achene, adaxial view. 1-0 P ecliptoides subsp. hirsuta. I-K - leaves; L - leaf hairs; 
M - capitulum; N - achene, abaxial view; O - achene, adaxial view. P-R P. ecliptoides subsp. cucullata. P - leaf; Q - achene, 
abaxial view; R - achene, adaxial view. A-C based on F.Mueller s.n., MEL; D-F based on G.J.Keighery 10380, PERTH; 
G, H based on T.E.H. Aplin et al. 1033, PERTH; 1-0 based on A.A. Mitchell 2984, PERTH; P-R based on C.R. Michell & 
J. Risler 1624, DNA. Scale bars: A, D, P = 1 cm; all others = 1 mm. © Commonwealth Government (Australian Biological 
Resources Study), reproduced with permission. 
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Etymology. From the Latin for bearing coarse erect hairs, referring to the densely hirsute leaves of 
this taxon as compared with the other subspecies. 

Conservation status. Listed by Smith (2012) as Priority One under Department of Environment and 
Conservation (DEC) Conservation Codes for Western Australian Flora, as Pentalepis sp. Mt House (E.M. 
Bennett 1877). Also known from few localities in the Northern Territory (IUCN (2001): Data Deficient). 

3c. Pentalepis ecliptoides subsp. cucullata Orchard, subsp. nov. 

Type: Wollogorang Station, Northern Territory [precise locality withheld for conservation purposes], 
8 July 1998, C.R. Michell & J. Risler 1624 {holo: DNA 135002!; iso: CANB!). 

Herbs , procumbent, to 0.4 m tall. Leaflaminas lanceolate, 30-35 mm long, 8-10 mm wide, entire or 
with 1 or 2 tiny teeth, sparsely scabrid; hairs white, 0.3 mm long, semiappressed, 2-celled, with basal 
cell swollen, often seated on rosette of tiny epidermal cells, apical cell curved, claw-like. Stems and 
involucral bracts with hairs as for leaves. Achenes obovate, 3.3 mm long; body dark grey, cucullate; 
marginal wings thickened and revolute, touching at apex and base on adaxial side and forming a 
complete rim, minutely pilose; abaxial surface convex, minutely pilose apically, otherwise smooth 
and glabrous, with a weak central keel; adaxial surface sparsely and minutely pilose apically, with a 
central longitudinal row of large papillae. (Figure 5P-R) 

Phenology. Flowering and fruiting in July. 

Distribution. Endemic to the Northern Territory, and known only from the type locality on Wollogorang 
Station, at the extreme easterly extent of the species’ distribution (Figure 6A). 

Habitat. Common among boulders on sandstone scree-slope. 

Etymology. From the Latin for hooded: the achenes are somewhat flattened with wings reflexed, the 
whole being concavo-convex (i.e. hooded). 

Conservation status. This taxon is only known from the type collection, with apparently no populations 
in National Parks or other conservation areas and, as for all other than P. trichodesmoides and 
P. grandis , is a small rather inconspicuous plant almost certainly overlooked by collectors. Further 
fieldwork is required before finalising a determination of conservation status for this taxon. IUCN 
(2001): Data Deficient. 

4. Pentalepis linearifolia Orchard, sp. nov. 

Type: track to Surveyors Falls from Mitchell Plateau, Western Australia, 22 April 1977, A.S. George 
14488 {holo: CANB 498309!; iso: K!, MEL 262462!, PERTH 418048 n.v.). 

Herbs , erect, branching, annual 0.2-0.6(-l .4) m tall; stems slender, with moderately dense appressed 
hairs. Leaves sessile, stiff; laminas narrowly linear, (20-)40-50 mm long, (1.0-)1.5-2.0 mm wide, 
blunt, entire; both surfaces moderately densely appressed hairy; hairs white, 0.5-0.8 mm long, 
2-celled, with basal cell thickened, often seated on rosette of tiny epidermal cells, apical cell narrower, 
tapering. Stems and involucral bracts with hairs as for leaves. Capitula several in lax, open dichasial 
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Figure 6. Distribution of A — Pentalepis ecliptoides subsp. cucullata ; B — P. linearifolia subsp. linearifolia ; C—P. linearifolia 
subsp. nudibranchoides ; D - E kakaduensis ; and E - jR walcottii. 
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Figure 7. Pentalepis spp. A-H P. linearifolia subsp. linearifolia. A - leaf; B - capitulum; C - involucral bract; D - ray floret; 
E - disc floret; F - palea; G - achene, abaxial view; H - achene, adaxial view. I, J P. linearifolia subsp. nudibranchoides. 
I - achene, abaxial view; J - achene, adaxial view. K-R P. walcottii. K - leaf; L - involucral bract; M - ray floret; N - disc floret; 
O - palea; P - achene, abaxial view; Q - achene, adaxial view; R - transverse section of achene. A-H based on A.S. George 
14488, CANB; I & J based on ID. Cowie 4287 & L. Craven , PERTH; K-R based on J.H. Willis s.n., DNA (isotype). Scale 
bars: A, K = 1 cm; all others = 1 mm. © Commonwealth Government (Australian Biological Resources Study), reproduced 
with permission. 
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inflorescence, on slender peduncles 40-50 mm long; involucre obconical, 5 mm long, 5 mm diam. 
Disc florets 20-22; corollas yellow (?rarely orange). Achenes obovate, 3.5^1.0 mm long, 2.0-3.0 mm 
wide, weakly keeled, with a spreading membranous wing throughout or only apically (and then wing 
thickened and revolute basally); pappus a shallow cup with 2 short, weak, awns. 

Occurs in Western Australia in the northern Kimberley, with occasional outliers in the Northern 
Territory near Katherine/Mataranka. 

Key to subspecies of Pentalepis linearifolia 

Two subspecies are recognised. 

I. Achenes with membranous spreading wings throughout, ciliate on margins at 

least apically, and frequently lacerate or interrupted.4a. subsp. linearifolia 

1: Achenes with wings spreading and membranous only apically, ciliate on margins 

throughout, basally with wings thickened, revolute and deeply crenate.4b. subsp. nudibranchoides 

4a. Pentalepis linearifolia subsp. linearifolia 

Herbs , erect, slender, ephemeral, 0.2-0.6(-1.4) m tall. Achenes 3.5 mm long, 2.5 mm wide; body 
dark grey to black; wings reddish brown, membranous and spreading throughout, often lacerate or 
interrupted, ciliate on margins at least apically; abaxial surface convex, weakly longitudinally keeled, 
apically minutely pilose, otherwise glabrous; adaxial surface smooth, apart from weak longitudinal 
keel, minutely pilose throughout. (Figure 7A-H) 

Other specimens seen. WESTERN AUSTRALIA [localities withheld for conservation purposes]: 
23 Apr. 1977, Hj. Eichler 22454 (CANB, NSW); 10 May 1983, P.A. Fryxell & L.A. Craven 4016 
(CANB, DNA, K, MEL, PERTH); 25 June 1976, K.F. Kenneally 5335 (CANB); 24 July 1976, 

J. Lewis 53 (CANB, PERTH). 

Phenology. Flowering and fruiting (February-)March-July (-August). 

Distribution. Endemic to Western Australia in the northern Kimberley, on the Mitchell Plateau and 
towards Port Warrender (Figure 6B). 

Habitat. Found in herbfields and grassland, open woodlands and vine thickets, in gravelly soils, loams 
and laterites, often over basalt. 

Etymology. From the Latin for linear-leaved. 

Conservation status. This taxon is restricted in distribution and is not known to occur within the 
conservation estate. To be listed as Priority One under DEC Conservation Codes for Western Australian 
Flora (K. Atkins pers. comm.). Equivalent to IUCN (2001) Data Deficient. 

Notes. Leaves in this subspecies are often brittle and sparse, and because of their narrowness the two 
lateral veins usually present in the leaves of Pentalepis are absent or obscure. Corollas are usually 
described as yellow, but in one case as ‘orange’. 
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4b. Pentalepis linearifolia subsp. nudibranchoides Orchard, subsp. nov. 

Type, south of Kalumburu, Western Australia [precise locality withheld for conservation purposes], 
26 May 1993, ID. Cowie 4287 & L. Craven \holo. PERTH 5815282!; iso. CANB 479561!, DNA 
71608!, MEL 1619327!). 

Herbs , erect, annual, 0.3-0.6 (-1.0) m tall. Achenes 3.5^1.0 mm long, c. 1.7 mm wide; body dark grey; 
wings reddish brown to grey, narrow, membranous and spreading apically, thickened, revolute and 
deeply crenate basally, ciliate on margins throughout; abaxial surface convex, weakly longitudinally 
keeled, otherwise smooth, minutely pilose apically; adaxial surface weakly keeled, minutely tuberculate, 
minutely pilose throughout. (Figure 71, J) 

Other specimens seen. WESTERN AUSTRALIA [localities withheld for conservation purposes]: 
30 Apr. 1985, T.E.H. Aplin et al. 836 (CANB, PERTH n.v.)- 4 June 1976, A.C. Beauglehole 52057 
(PERTH); 24 May 1993, 1.D. Cowie 4258 & C. Brubaker (CANB, DNA, PERTH); 25 May 1975, 
D.E. Symon 10174 (AD, CANB, PERTH n.v.). NORTHERN TERRITORY: 29 Apr. 1947, S.T. Blake 
17527 (AD, BRI). 

Phenology. Flowering and fruiting April-May(-June). 

Distribution. Endemic to the northern Kimberley, Western Australia, along the Carson River catchment, 
with one (possibly two) collections from the Katherine/Mataranka area in the Northern Territory 
(Figure 6C). 

Habitat. Found on lateritic gravel soils, clay loam over dolerite and stony basalt, in Eucalyptus spp. 
woodland and grassland, at altitudes to at least 140 m. 

Etymology. The epithet alludes to the resemblance between the achenes of this subspecies and some 
nudibranchs (sea-slugs). 

Conservation status. This taxon is restricted in distribution and is not known to occur within the 
conservation estate. To be listed as Priority One under DEC Conservation Codes for Western Australian 
Flora (K. Atkins pers. comm.). Also poorly known in the Northern Territory (IUCN (2001): Data 
Deficient). 

Notes. Only one definite record of this taxon (dated 1947) is known from the Northern Territory but a 
second, in flower only (Northmeat Farm, Katherine, 11 Apr. 1968, C.S. Robinson 47, DNA), probably 
represents this taxon. 

5. Pentalepis kakaduensis E.W.Cross, sp. nov. 

Type. Kakadu National Park, Northern Territory [precise locality withheld for conservation purposes], 
I.D. Cowie 576, 17 March 1987 ( holo : DNA 59743! (mounted on 2 sheets)). 

Herbs , erect, slender, branching, annual, 30-40 cm tall; stems sparsely appressed-hairy. Leaves sessile; 
laminas trifid, with central lobe greatly exceeding length of two basal, lateral lobes, giving the appearance 
of 3 simple leaves; lobes linear to narrowly lanceolate, 15-65 mm long, 2^4 mm wide, acute, entire or 
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with occasional small tooth; adaxial surface strigose, abaxial surface with hairs restricted to margins 
and midrib; hairs 0.2-0.3 mm long, 2-celled, appressed; basal cell swollen, seated on a cluster of 
tiny epidermal cells; apical cell conical. Capitula sparse, in an open, lax dichasial inflorescence, on 
slender peduncles to 35 mm long; involucre campanulate-hemispherical, 3 mm long, 3-5 mm diam. 
Disc florets 10-15; corollas yellow. Achenes obovate, 2.8-3 mm long, 1.7-2.0 mm wide, dark brown 
to black; abaxial surface convex with minute hairs apically, otherwise smooth; adaxial surface concave, 
centrally flat, with weak central keel, minutely pilose throughout, occasionally papillose; marginal 
wing thickened, revolute, usually crenate, often with apical points touching on adaxial surface. Pappus 
diminutive, or absent; if present minutely cup-shaped, lacking awns. (Figure 4I-R) 

Other specimens seen. NORTHERN TERRITORY [localities withheld for conservation purposes]: 
29 June 2007, K.G. Brennan 7328 (CANB, DNA); 25 Feb. 1988, C.R. Dunlop 7656 & P. Minchin 
(BRI, DNA). 

Phenology. Flowers and fruits collected February and March 

Distribution. Known only from three Northern Territory collections, two from Kapalga in Kakadu 
National Park, and one from Napier Peninsula (Figure 6D). 

Habitat. In Eucalyptus woodland with shallow soils and lateritic gravel at surface. 

Etymology. From the Latin -ensis (origin) and Kakadu: the species is largely confined to Kakadu 
National Park. 

Conservation status. This taxon is restricted in distribution, but with some populations within a National 
Park. IUCN (2001): Data Deficient. 

Notes. Pentalepis kakaduensis , with P. walcottii, differs from other Pentalepis taxa in having a reduced 
pappus cup and no awns. Because of its narrow leaves, the two lateral veins usually present in the 
leaves of Pentalepis are absent or obscure in this species. 

6. Pentalepis walcottii E.W.Cross, sp. nov. 

Type : North Kimberley, Vansittart Bay, Western Australia [precise locality withheld for conservation 
purposes], 26 May 1984, J.H. Willis s.n. (holo. PERTH 1656546!, iso: DNA28761!, MEL 1152600!). 

Pentalepis sp., sensu PO. Karis, A.A. Anderberg & B. Nordenstam, Austral. Syst. Bot. 6: 153 (1993), 

p.p. 

Herbs , erect, branched, annual, 0.4-1.0 m tall; stems slender, with appressed hairs. Leaves subsessile; 
laminas ovate to lanceolate (30-)50-l 00 mm long, (4-) 15-25 mm wide, acute, regularly or irregularly 
coarsely toothed, sparsely to moderately densely hairy; hairs white, 0.3-0.5 mm long, 2-celled, 
appressed, with basal cell swollen, seated on a cluster or rosette of tiny epidermal cells, apical cell 
narrower, tapering. Capitula several in a lax, open dichasial inflorescence, on slender peduncles 4-50 
mm long. Involucre campanulate, 5-6 mm long, 2-5 mm diam. Disc florets 9-15; corollas yellow. 
Achenes obovate, 2-3 mm long, 2 mm wide, dark grey; abaxial surface convex with prominent keel, 
glabrous or with very sparse short white hairs apically; adaxial surface concave, with a prominent 
keel, glabrous. Pappus a short cup with regularly placed inward-pointing hairs; awns absent. (Figure 
7K-R) 
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Other specimens seen. WESTERN AUSTRALIA [localities withheld for conservation purposes]: 1891, 
[J]Bradshaw & [W.T.]Allen s.n. (MEL); 6 June 1921, C.A. Gardner 854 & 1354 (PERTH); 13 May 
1983, D. Dale 6 (PERTH); 15 May 1983, D. Edinger 42 (PERTH); 16 May 1983, P.A. Fryxell 4182 
& L. Craven (CANB, MEL, PERTH); 19 May 1986, K.F. Kenneally 9717 (PERTH); 1 June 1992, 
K.F. Kenneally 11178 (DNA, PERTH); 24 Mar. 1993, A.A. Mitchell 2895 (PERTH); 4 Apr. 1991, 
T. Willing 313 (PERTH); 28 June 1973, P.G. Wilson 11071 & 11124 (PERTH). 

Phenology. Flowers and fruits March-June. 

Distribution. Endemic to Western Australia in the north-western Kimberley, from Walcott Inlet to 
Carson River, including a number of offshore islands (Figure 6E). 

Habitat. Growing in sandy soils, on outcrops or gravel beds, on sandstone or basalt, often associated 
with creeks, rivers and bays. 

Etymology. Named for Pemberton Walcott (1834-1883), plant collector on F.T. Gregory’s expedition into 
north-western Australia in 1861, and collector of one of the species on which the genus was based. 

Conservation status. This taxon is currently known from ten collections, mostly from remote 
locations, including areas at low risk. Further fieldwork is required before finalising a determination 
of conservation status for this taxon. To be listed as Priority Three under DEC Conservation Codes 
for Western Australian Flora (K. Atkins pers. comm.). Equivalent to IUCN (2001) Data Deficient. 

Notes. The two lateral veins usually present in the leaves of Pentalepis are weak and obscure in this 
species. Instead, the leaves appear pinnate-veined. The plant is described as sticky on one specimen 
label (P.G. Wilson 11124). 
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Abstract 

B.L. Rye & M.E. Trudgen. Seven new combinations for Western Australian members of Myrtaceae 
tribe Chamelaucieae. Nuytsia 22(6): 393-398 (2012). The following new combinations are made for 
Myrtaceous species in the tribe Chamelaucieae: Anticoryne ovalifolia (F.Muell.) Rye, Cyathostemon 
ambiguus (F.Muell.) Rye & Trudgen, C. blackettii (F.Muell.) Rye & Trudgen, C. heterantherus 
(C.A.Gardner) Rye & Trudgen, Malleostemon decipiens (W.Fitzg.) Trudgen, Tetrapora floribunda 
(Benth.) Trudgen & Rye and T. tenuiramea (S. Moore) Trudgen & Rye. The type gatherings for the 
base name Baeckea floribunda Benth. are discussed. 

Introduction 

New combinations are made for seven south-western Australian species belonging to four genera of 
the large tribe Chamelaucieae DC. of the family Myrtaceae. Revisionary studies of these four genera, 
Anticoryne Turcz., Cyathostemon Turcz., Malleostemon J.W.Green and Tetrapora Schauer, are 
unlikely to be completed for some time. In the meantime, publication of the new combinations will 
allow the seven species to be placed with their closest named relatives rather than under Baeckea F. 
s. lat. or Astartea DC. s. lat. They are all are compared with the named species that show the greatest 
morphological similarities to them. 


New combinations 

Anticoryne ovalifolia (F.Muell.) Rye, comb. nov. 

Harmogia ovalifolia F.Muell., Fragm. 2: 32 (1860); Baeckea ovalifolia (F.Muell.) FMuell., Fragm. 4: 
72 (1864); Babingtonia ovalifolia (F.Muell.) F.Muell., Fragm. 4: 185 (1864). Type: Barren Ranges, 
Western Australia [precise locality withheld for conservation reasons], s. dat., G. Maxwell s.n. {holo. 
MEF 72889; possible iso: MEF 76240). 

Illustration. M.G Corrick, B.A. Fuhrer & A.S. George, Wildfl. Southern W. Austral., p. 112, Figure 
326 (1996) [as Baeckea ovalifolia ]. 
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Distribution and habitat. Known from a small area within the F itzgerald River National Park, recorded 
on quartzite rocky slopes and on granite. 

Phenology. Flowers mainly August to November. 

Conservation status. Recently listed as Priority Two under Department of Environment and Conservation 
(DEC) Conservation Codes for the Western Australian Flora (M. Smith pers. comm.). This species is 
geographically restricted but is protected in a national park. It has been established in cultivation. 

Affinities. The only other member of the genus Anticoryne, the type species A. diosmoides Turcz., 
differs in having broader leaves with short broad laciniae around the margin, less prominently ridged 
outer sepals and more numerous stamens. 

Notes. In Mueller (1864), this species is briefly referred to as Baeckea ovalifolia in a note on page 72 
and the index on page 185, but as Babingtonia ovalifolia on pages 74 and 186, resulting in two new 
combinations for it in the same publication. Apparently Mueller preferred the former combination as he 
described 15 very varied new species all under Baeckea s. lat. in that publication. See the notes under 
Cyathostemon ambiguus (F.Muell.) Rye & Trudgen regarding the type collector, George Maxwell. 

Cyathostemon ambiguus (F.Muell.) Rye & Trudgen, comb. nov. 

Astartea ambigua F.Muell., Fragrn. 2: 32 (1860); Baeckea ambigua (F.Muell.) Nied., in A. Engler 
& K. Prantl, Nat. Pflanzenfam. Ill, 7: 99 (1893). Type. ‘East Mt Barren et Phillips Range’, Western 
Australia, s. dot., G. Maxwell s.n. (holo\ MEL 2200764). 

Illustration. W.E. Blackall & B.J. Grieve, How Know W. Austral. Wildfl. 3A: 67 (1980) [as Astartea 
ambigua] - an apparently accurate illustration of Cyathostemon ambiguus. 

Distribution and habitat. The typical variant occurs in the vicinity of Fitzgerald River National Park 
and forms part of a complex that is widespread in a variety of sandy or rocky habitats along the south 
coast of Western Australia between the Stirling Range and Israelite Bay. 

Phenology. Flowers mainly August to October. 

Conservation status. Numerous specimens over a wide area have been identified as this species but 
the great variation found within this material needs further assessment to determine how widespread 
the typical variant is and what status should be given to the other variants. 

Affinities. Very similar to Cyathostemon tenuifolius Turcz. and C. blackettii (F.Muell.) Rye & Trudgen, 
differing from the former in its broader leaves and more numerous ovules, and from the latter in its 
narrower leaves that are about as thick as they are wide. All three species are included in the key in 
Blackall and Grieve (1980) and C. ambigua keys out correctly on page 67, although the other two 
species [as Baeckea tenuifolia and B. blackettii] should also have been keyed there instead of on pages 
69 and 70 as they too have the stamens united. 

Notes. The type specimen of Cyathostemon ambiguus was collected by George Maxwell, probably 
in the mid to late 1860s, perhaps on the same expedition as when he collected the type specimen of 
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Anticoryne ovalifolia. Maxwell had begun his botanical excursions in December 1846, when he joined 
James Drummond on a plant collecting trip to the Stirling Range and West Mt Barren, the specimens 
from that excursion forming part of Drummond’s Fourth Collection (Erickson 1969). 

Cyathostemon blackettii (F.Muell.) Rye & Trudgen, comb. nov. 

BaeckeablackettiiY MuQ\\.,Fragm. 8:181-182(1874). Type : in the vicinity ofPoint Malcolm, Western 
Australia, May 1870, J. Forrest s.n. {holo. MEL 72551; iso. PERTH 03351491). 

Illustrations. W.E. Blackall & B.J. Grieve, How Know W. Austral. Wildfl. 3A: 70 (1980); J.R.Wheeler, 
N. Marchant & M. Lewington, FI. South West 2: 689 (2002) [both as Baeckea blackettii]. 

Distribution and habitat. Extends from Ongerup and Pallinup River east to near Mt Ragged and the 
vicinity ofPoint Malcolm, in a great variety of habitats, from rocky hills to low-lying areas surrounding 
salt lakes, often in Eucalyptus woodlands or mallee tall shrublands or in vegetation dominated by 
Melaleuca species. 

Phenology. Flowers August to October. 

Conservation status. This species is fairly common and its distribution is about 500 km long. 

Affinities. Very similar to Cyathostemon tenuifolius and C. ambiguus but differing from both species 
in its broader, more flattened leaves. 

Notes. This species is treated as having free stamen filaments in the key on page 70 of Blackall and 
Grieve (1980) [as Baeckea blackettii], although the illustration includes the comment Tower part of 
filaments ± connate’. Cyathostemon blackettii should actually be keyed out as having united stamen 
filaments on page 67. 

Cyathostemon heterantherus (C.A.Gardner) Rye & Trudgen, comb. nov. 

Astartea heteranthera C.A.Gardner, J. Roy. Soc. Western Australia 13: 65-66 (1927). Type', near 
Wongan Hills, Western Australia, 5 August 1925, E.H. Ising 16 (holo\ PERTH 01605100; iso. AD 
966021229 & 96603676). 

Illustrations. W.E. Blackall & B.J. Grieve, How Know W. Austral. Wildfl. 3A: 67 (1980); C.A. Gardner, 
op. cit., pi. 27 [both as Astartea heteranthera]. 

Distribution and habitat. Occurs in the Western Australian wheatbelt from Canna south-east to near 
Mt Madden. Found in varied habitats, often with yellow sandy or gravelly soils or on lateritic ridges, 
also recorded on granite, in closed or open shrublands and mixed heath, the dominant species often 
including Acacia, mallees and Allocasuarina. 

Phenology. Flowers June to September. 

Conservation status. This species is fairly common and its distribution is about 600 km long. 
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Affinities. This distinctive species does not appear to be particularly closely related to the three other 
named species now placed in Cyathostemon but is similar to them in many respects, such as in its 
stamen number and arrangement, filament shape and anther morphology. Its distinguishing characters 
include the somewhat glaucous coating on its hypanthium, and its largely inferior rather than largely 
superior fruit. 

Notes. At a locality near Caron this species (voucher B.L. Rye 239094 & M.E. Trudgen ) was observed 
to produce adventitious roots from horizontal stems, but this growth form was not found at any other 
localities examined in the current study. 

Malleostemon decipiens (W.Fitzg.) Trudgen, comb. nov. 

Baeckea decipiens W.Fitzg., J. Western Australia Nat. Hist. Soc. 2(1): 20 (1904). Type'. Mingenew 
area, Western Australia [precise locality withheld for conservation reasons], September 1903, W.V. 
Fitzgeralds.n. ( holo : NSW 498038; iso: PERTH 08245657 & 08245932). 

Illustration. W.E. Blackall & B.J. Grieve, How Know W. Austral. Wildfl. 3A: 70,76 (1980) [as Baeckea 
decipiens ]. 

Distribution and habitat. Occurs in the Mingenew area, in vegetation dominated by Melaleuca, Acacia 
or Allocasuarina, sometimes on breakaways. 

Phenology. Flowers August to October. 

Conservation status. Listed by Smith (2012) as Priority One under DEC Conservation Codes for Western 
Australian Flora, under the name Baeckea decipiens. This species is geographically restricted. 

Affinities. A quite distinctive species, differing from most of the named species of Malleostemon in 
that it lacks antipetalous stamens. It is similar to Malleostemon tuberculatus (E.Pritz.) J.W.Green in 
having five antisepalous stamens, but differs in many characters. For example M. decipiens has a 
lower, more spreading habit and its leaves have an apical point less than 0.3 mm long, whereas the 
leaves of M. tuberculatus have an apical point 0.7-1.2 mm long. 

Tetrapora floribunda (Benth.) Trudgen & Rye, comb. nov. 

Baeckea floribunda Benth., FI. Austral. 3: 87 (1867). Type: Swan River Colony [north and east of 
Bolgart and Stirling Range to King George Sound and Cape Riche, Western Australia, 1843-1844], 
J. Drummond 3: 37 ( syn: KW n.v. (photograph seen: PERTH 07523246), MEL 72744, NSW 139892 
(ex BM), PERTH 01605550). Swan River Colony, [Western Australia], dat., J. Drummond 138 (syn: 
K 000567181, K 000567182, MEL 72743, NSW (ex BM)). Swan River Colony, [Western Australia], 
s. dat., J. Drummond 9 (possible syn: MEL 72742 = Scholtzia drummondii Benth.). 

Illustrations. W.E. Blackall&B.J. Grieve, How Know W. Austral. Wildfl. 3A: 78 [as Baeckeafloribunda], 
drawings on C.A. Gardner s.n. Aug. 1928 (PERTH). 

Distribution and habitat. Well represented in the Wongan Hills area, its full range not certain but 
apparently extending from near Morawa south-east to the Northam area and possibly to Kukerin or 
Ongerup, commonly occurring on sand. 
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Phenology. Flowers August to October. 

Conservation status. This species does not appear to be at risk at present. 

Affinities. Most similar to Tetrapora glomerata Turcz. and T. preissiana Schauer, differing in its more 
numerous stamens and also tending to have more numerous ovules. It is also similar to T. tenuiramea 
(S.Moore) Trudgen & Rye (see the differences listed under that species below). 

Typification. Two of the three Drummond gatherings cited by Bentham (1867) {J. Drummond 138 
and J. Drummond 3: 37) conform to our present understanding of the species; however, we have 
viewed a single sheet of J. Drummond 9 (MEL 72742) which corresponds to Scholtzia drummondii. 
It seems highly unlikely that Bentham would include a specimen of S. drummondii under his concept 
of B. floribunda. The MEL material does not appear to have been used by Bentham to describe this 
species and, given the confusion and inaccuracies in some Drummond numbers in Baeckea and related 
genera (see below), it is possible that MEL 72742 belongs to a different Drummond Collection from 
that examined by Bentham. We have not located the duplicates of J. Drummond 9 or J. Drummonds. 
37 that Bentham viewed. We have located two specimens of J. Drummond 138 at K (K 000567181 and 
K 000567182), of which the latter was part of Bentham’s Herbarium and was presumably used by him 
to describe B. floribunda (although it has been annotated by him as Tetrapora preissiana Schauer). 
Whilst lectotypification may be necessary to fix the application of the name T. floribunda , we are unable 
to make an informed decision at this time since we have not viewed all of the relevant material. 

Notes. Two possible synonyms of this species are Baeckea leptophylla (Turcz.) Domin and its base 
name Harmogia leptophylla Turcz. Turczaninov (1852: 330) cited two specimens for this species, 
J. Drummond 5 suppl.: 35 ex parte and J. Drummond 5 suppl.: 37. The latter specimen is possibly 
the same collection as one of the syntypes for B. floribunda (3: 37) as there appears to have been 
some confusion with regard to Drummond’s Collection numbers. Certainly the numbers attributed to 
Drummond’s Third Collection and his Fifth Supplementary Collection for species that are currently 
placed in the tribe Chamelaucieae are of a similar magnitude, with several numbers either duplicated 
or misapplied. The Collection numbers 3 and 5 may have been written in a similar way and hence 
confused. 

Tetrapora tenuiramea (S.Moore) Trudgen & Rye, comb. nov. 

Baeckea tenuiramea S.Moore, J. Linn. Soc., Bot. 45: 177 (1920). Type. Nungarin, Western Australia, 
c. 1916, F. Stoward 407 {holo: BM 000797542; iso. MEL 73058). 

Baeckea imbricata S.Moore, J. Linn. Soc., Bot. 45: 178 (1920) nom. illeg. non (Gaertn.) Druce. Type'. 
Kununoppin, Western Australia, 1916, F. Stoward 398 {holo: BM 000797538, photograph PERTH 
07292619). 

Illustrations. W.E. Blackall&B.J. Grieve, How Know W. Austral. Wildfl. 3A: 72,85(1980) [as Baeckea 
tenuiramea and Baeckea sp.]; drawings on N.A. Fields.n. 20 Aug. 1931 (PERTH) and E.T. Bailey s.n. 
Sep. 1932 (PERTH). 

Distribution and habitat. Extends from Bencubbin south-east to near Hyden, Western Australia, on 
sandplains and other sandy habitats. 
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Phenology. Flowers August to October. 

Conservation status. Not considered to be at risk. 

Affinities. Readily distinguished by its uniformly one-flowered peduncles from the other Tetrapora 
species, which have all or most of their peduncles multi-flowered. It also differs from them in its 
broader leaves and larger flowers. 

Notes. Blackall and Grieve (1980) correctly keyed this species twice, first as having ten or fewer 
stamens and the second time as having more than ten stamens. Stamen number varies little in this 
species, however, with 10-12 stamens normally present. Where Blackall and Grieve keyed it with 
over ten stamens, they called it Baeckea sp., based on B. imbricata nom. illeg. , noting that this species 
might prove to be conspecific with the taxon with ten or fewer stamens they called B. tenuiramea. We 
confirm that only one species should be recognised. 
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Abstract 

Barrett, R.L. Poranthera moorokatta (Phyllanthaceae), a rare new species from Perth, Western 
Australia. Nuytsia 22(6): 399^107 (2012). Poranthera moorokatta R.L.Barrett is described as a new 
species recently discovered in Banksia woodland in Kings Park, in the heart of the Perth metropolitan 
area. Poranthera moorokatta is morphologically allied to P. triandra J.M.Black, a woodland species 
distributed from Lake King in Western Australia to the Grampians in Victoria, and perhaps also to 
P. dissecta Halford & R.J.F.Hend., a species from granite outcrops in south-east Western Australia. 

Introduction 

The genus Poranthera Rudge has recently been revised by Halford and Henderson (2005) who 
recognised 15 species. The genus belongs to Phyllanthaceae tribe Poranthereae and is probably sister 
to Notoleptopus Voronts. & Petra Hoffm. (Vorontsova et al. 2007). I discovered a new taxon, described 
herein as P. moorokatta R.L.Barrett, in October 2005 in Banksia woodland in Kings Park, just three 
kilometres from the Perth Central Business District. The discovery was made while photographing 
the tiny annual herb Phyllangium paradoxum (R.Br.) Dunlop, when attention was drawn to plants of a 
small Poranthera with red-green petioles and fruit, in contrast to taller, green plants of P. microphylla 
Brongn. s. lat ., which were also present. Study of specimens at the Western Australian Herbarium 
(PERTH) showed that there was one previous collection of this taxon, from Banksia woodland at 
Ellenbrook. Considerable morphological variation in P. microphylla was noted, but none of the forms 
approached P. moorokatta. Further study of the P. microphylla species complex is warranted. 

Discovery of a new species in an area of well-documented urban bushland (Bennett & Dundas 1988; 
Barrett & Pin Tay 2005) came as a significant surprise. Currently known from only two locations, 
questions remain as to whether this species is more widespread, and simply overlooked due to its 
small stature, or whether it is truly rare and locally restricted in distribution. Three other plant species 
are known to have their main centre of distribution in Kings Park, with only a few small populations 
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occurring outside this reserve, and all within the greater Perth metropolitan area, viz. Acacia benthamii 
Meisn., Jacksonia sericea Benth. and Dodonaea hackettiana W.Fitzg. (Barrett & Pin Tay 2005). 
Poranthera moorokatta may also be similarly restricted. 

Banksia woodlands are becoming increasingly rare on the Swan Coastal Plain and discovery of species 
like this emphasise the value of maintaining bushland remnants in an expanding urban environment 
(Keighery 2011b). Extensive surveys of the Swan Coastal Plain over the last 20 years have turned up 
a number of new species (e.g. Keighery 2001, 2002, 2011a; Shepherd & Barker 2009; Obbens 2011) 
and more can be expected. This species is named herein in preparation for a new edition of Perth 
plants (Barrett & Pin Tay 2005). 


Methods 

Descriptions are based on dried herbarium specimens following Halford and Henderson (2005). 
Measurements of < 15 cm were made using digital callipers certified accurate to 3/100th of a millimetre 
and rounded where appropriate. Measurements less than, or spanning, 1.5 mm are given to two decimal 
places. It is noted that the number of available collections is relatively few and measurements outside 
the current known range can be expected. Illustrations are based on photographs of live plants and 
from herbarium material. Seeds were imaged using a Zeiss 1555 VP Scanning Electron Microscope 
(SEM) at the Centre for Microscopy and Microanalysis, The University of Western Australia, and a 
Jeol JCM 5000 NeoScope bench top SEM at Kings Park and Botanic Garden. 

Taxonomy 

The key provided by Halford and Henderson (2005) needs to be altered at step 5. The following 
couplets are provided to allow identification of P. moorokatta. 

5. Calyces mostly 3-lobed, or if 4- or 5-lobed then with 1 or 2 lobes much 


smaller than other 3; seeds granulate (W.A., N.T., S.A.). 5A 

Calyces 5-lobed, rarely 4-lobed; lobes all ±equal in dimensions; 

seeds tuberculate or striate.6 

5A. Stipules deeply dissected; leaves petiolate, opposite; seeds with many 

peaked mounds, the bases adjoining and faces furrowed. P. moorokatta 

Stipules entire or slightly toothed distally; leaves c. sessile, alternate; 

seeds with scattered low mounds, well spaced and finely granular. P. triandra 


Poranthera moorokatta R.L.Barrett, sp. nov. 

Typus. Kings Park, Perth, Western Australia [precise locality withheld for conservation reasons], 
6 November 2005, R.L. Barrett 2958 {holo. PERTH 07245378; iso. BRI, CANB). 

Poranthera sp. Kings Park (R.L.Barrett 2958), Western Australian Herbarium, in FloraBase , 
http://florabase.dec.wa.gov.au [accessed 20 July 2012], 


Illustration. R.L. Barrett & E. Pin Tay, Perth Plants , p. 129, Figures 10-12 (2005), as Poranthera sp. 
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Monoecious, erect annuals , 16-47 mm tall. Stems sparingly branched; branchlets smooth, glabrous, 
0.17-0.28 mm across, with leaf scars obscure. Leaves shortly petiolate, opposite, widely spaced along 
branchlets; stipules white-red, narrow-triangular, 0.88-1.73 mm long, deeply 2^1-lobed; laminae 
obovate or ovate, 1.9-5.0 mm long, 1.1-3.0 mm wide, flat or the margins slightly recurved towards the 
petiole, smooth and glabrous adaxially and abaxially, slightly discolorous; midrib obscure adaxially, 
slightly raised abaxially; base attenuate; apex obtuse to rounded; petiole 1.0-3.4 mm long, reddish. 
Flowers in short dense terminal umbel-like racemes; racemes solitary; rachis c. 0.35 mm long; 
bracts narrow-obovate, 1.35-1.75 mm long, 0.36-0.58 mm wide, obtuse to rounded. Male flowers 
with pedicels c. 0.4 mm long; calyx tube c. 0.25 mm long; lobes 3, colour when living pale pink to 
white, narrow-triangular, c. 0.28 mm long, c. 0.1 mm wide, concave-convex, acute at apex; petals 3, 
colour when living pale pink, erect, ovate, c. 1 mm long, c. 0.2 mm wide, ± acute; glands obscure; 
stamens 3, filaments c. 0.16 mm long, straight; anthers c. 0.09 mm long; rudimentary ovary a minute 
hemispherical dome. Female flowers with pedicels 0.6-0.7 mm long, extending to 3.6 mm long in fruit; 
calyx lobes 3, colour when living green-red, narrow-ovate or oblong, 0.38-0.47 mm long, 0.08-0.10 
mm wide, concavo-convex, acute at apex; petals obscure or absent; ovary depressed-globose, c. 0.60 
mm across, 6-lobed, emarginate distally, rough; styles each 0.30-0.35 mm long, divided almost to 
the base (3, appearing 6), slender. Capsules depressed-globose, 0.48-0.72 mm long, 0.85-1.05 mm 
wide, prominently 6-lobed, emarginate distally, rough. Seeds wedge-shaped, c. 0.37 mm long, c. 0.33 
mm wide, c. 0.29 mm across; testa densely granulate/papillose, pale brown to cream, lacking a waxy 
coating. (Figures 1, 2A, C, E) 

Diagnostic characters. Similar to P. triandra , differing in the petiolate opposite leaves, deeply 
dissected stipules, less deeply lobed capsule, more slender calyx lobes. Habit similar to P. microphylla, 
differing in its dissected stipules. Allied to P. dissecta Halford & R.J.F.Hend., differing in the seeds 
being granulate. 

Other specimens examined. WESTERN AUSTRALIA: [ localities withheld for conservation reasons] 
6 Oct. 2005, R.L. Barrett 2835 (BRI, PERTH); 22 Oct. 1999, M. Trudgen & R. Archer MET 20335 
(PERTH). 

Distribution and habitat. Known only from two locations. At the type location in Kings Park, Perth, it 
grows in open Banksia menziesii - B. attenuata woodland on white silica sand in open spaces between 
shrubs, not in shaded areas or in areas of high litter cover. Not as locally widespread as P. microphylla 
which co-occurs at the type location. Other associated species are Acacia pulchella,Alexgeorgea nitens , 
Allocasuarinafraseriana,Anigozanthos manglesii, Burchardia congesta, Caesia micrantha , Calandrinia 
brevipedata, C. granulifera, Centrolepis aristata, C. drummondii, Conostylissetigera, Crassula colorata, 
Daviesia nudiflora, Desmocladusflexuosus , Drosera porrecta , Eucalyptus marginata , Haemodorum 
paniculatum, Hibbertia huegellii, H. hypericoides, Homalosciadium homalocarpum, Jacksonia 
sternbergiana , Levenhookia pusilla , Mesomelaena pseudostygia , Monotaxis grandiflora, Phyllangium 
paradoxum, Philotheca spicata, Phyllanthus calycinus, Poranthera microphylla, Quinetia 
urvillei, Scaevola canescens, S. repens, Sowerbaea laxiflora, Stylidium androsaceum, S. carnosum, 
S. piliferum, S. repens , S. neurophyllum ms, Trachymene pilosa and Xanthorrhoea brunonis. 

The Ellenbrook population was recorded as occurring WAhAstartea aff. fascicular is, Banksia littoralis , 
Calothamnus lateralis , Centrolepis aristata , Melaleuca preissiana, Pericalymma ellipticum var. 
ellipticum and Phyllangium paradoxum in a shallow dampland on mixed grey and white sand with 
scattered leaf litter. 
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Figure 1. Poranthera moorokatta at the type location. A - habitat; B - bracts; C - fruit; D, E - habit; F - flower. All 
scale bars = 5 mm. 
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Phenology. Flowering and fruit recorded for late September to early November. 

Etymology. ‘Mooro Katta’ is a local Noongar name for Mt Eliza, Kings Park, meaning ‘home hill’, 
and is used here as a noun in apposition. 

Conservation status. Listed by Smith (2012) as Priority Two under the Department of Environment 
and Conservation’s (DEC) Conservation Codes for Western Australian Flora, under the name P. sp. 
Kings Park (R.L.Barrett 2958). Known only from two populations. One is within reserved urban 
bushland with an estimated stable population of2,500 plants from 2005-2007. Most of the population 
was burnt by a wildfire in January 2009. The species responded poorly to this fire, with about an 
80% reduction in recruitment in the bum area in spring 2009 and only a small increase in 2010 and 
2011. The second location has not been assessed for population size, but is an area of rapid urban 
expansion. Potentially threatened by weed invasion or changes in vegetation cover density, and by 
urban sprawl. The species requires urgent assessment to determine if its conservation status should 
be upgraded to Threatened. 

Affinities. Poranthera moorokatta differs from P. triandra in having dissected stipules and in seed 
characters. The seed tubercules of P. triandra are angular, white and somewhat irregularly arranged 
on the surface and in two dense rows on the margin (Figure 2B, D, F), whereas those of P. moorokatta 
are rounded, more or less regularly arranged and the same colour as the seed body. Poranthera 
moorokatta differs from P. dissecta (Figure 3A, C, E) in its erect habit, petiolate leaves, tuberculate 
seeds and habitat preferences. 

Notes. Easily overlooked due to the small stature of the plant. Growing with P. microphylla (s. lat.) at 
the type location, and possibly previously confused with smaller plants of P. microphylla and ignored. 
Poranthera microphylla differs in having entire stipules and seeds with mounds covered by a white 
waxy layer (Figures 3B, D, F; 4). Further surveys on the Swan Coastal Plain have so far failed to 
locate any additional populations. 
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Figure 2. Scanning electron micrographs of Poranthera seeds. A, C, E - P. moorokatta ( R.L. Barrett RLB 2958, PERTH); 
B, D, F — P. dissecta ( Hj. Eichler 20286, PERTH). Note seed of P. dissecta is immature and misshapen, mature seed unknown. 
Scale bars: A, B = 100 pm; C-F - 20 pm. 














R.L. Barrett, Poranthera moorokatta (Phyllanthaceae), a rare new species from Perth 


405 



Figure 3. Scanning electron micrographs of Poranthera seeds. A, C, E-P. triandra ( A.S. Weston 8760 & M. Trudgen , PERTH); 

B, D, F -P. microphylla ( 5 . 1 at.) Moresby Range, Geraldton (D. & N. McFarland NM 1307, PERTH). Scale bars: A, B = 100 pm; 

C, E, F = 20 pm; D = 50 pm. 
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Figure 4. Scanning electron micrographs of Poranthera seeds. A, C, E - P. microphylla (s. lat.) Maida Vale, Perth (V. English 
VE 03, PERTH); B, D, F - P. microphylla (s. lat .) Dunsborough (H. Cole 700, PERTH). Scale bars: A, B = 100 pm; C, D = 
50 pm; E, F = 20 pm. 
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Abstract 

Nicolle, D. & French, M E. A revision of Eucalyptus ser. Falcatae (Myrtaceae) from south-western 
Australia, including the description of new taxa and comments on the probable hybrid origin of 
E. balanites , E. balanopelex and E. phylacis. Nuytsia 22(6): 409-454 (2012). Twenty terminal taxa 
(including 18 species) are recognised in Eucalyptus ser. Falcatae. Brooker & Hopper. We include 
the monotypic E. ser. Cooperianae L.A.S.Johnson ex Brooker (E. cooperiana F.Muell.) in the series. 
The new species E. annettae D.Nicolle & M.E.French and E. opimiflora D.Nicolle & M.E.French and 
the new subspecies E. goniantha Turcz. subsp. kynoura D.Nicolle & M.E.French are described. New 
combinations made are E. adesmophloia (Brooker & Hopper) D.Nicolle & M.E.French, E. ecostata 
(Maiden) D.Nicolle & M.E.French and E. notactites (L.A.S.Johnson & K.D.Hill) D.Nicolle & 
M.E.French. The circumscription of some taxa is significantly modified from previous accounts, 
including that of E.falcata Turcz., E. goniantha and E. obesa Brooker & Hopper. The name E. dorrienii 
Domin is resurrected to accommodate populations of mallees previously erroneously called E.falcata. 
We reject the status of the following previously accepted taxa: E. argyphea L.A.S.Johnson & K.D.Hill 
(= E.falcata ), E. balanites Grayling & Brooker (= E. decipiens x E. lane-poolei), E. balanopelex 
L.A.S.Johnson & K.D.Hill ( =E. semiglobosa x E. kessellii subsp. eugnosta ), E. communalis Brooker 
& Hopper (= E. adesmophloia - E. obesa intergrade), E. decipiens subsp. chalara Brooker & Hopper 
(=E. decipiens-E. adesmophloia intergrade) and E. phylacis L.A. S .Johnson & K.D.Hill (=E. decipiens 
x E. virginea). Distribution maps and representative images are provided where appropriate. A key to 
the taxa of E. ser. Falcatae is provided. 


Introduction 

We recognise 20 terminal taxa within Eucalyptus L’Her. ser. Falcatae Brooker & Hopper. The series 
is weakly defined within E. sect. Bisectae Maiden ex Brooker, and is particularly closely related to 
E. ser. Balladonienses Brooker & Hopper (with three terminal taxa) and the geographically more 
widespread E. ser. Subulatae Blakely (39 terminal taxa; see Nicolle et al. 2006). Eucalyptus ser. 
Falcatae was described by Brooker and Hopper in 1993, and while these authors provided a Latin 
and English diagnosis for the series, they did not comparatively distinguish the newly described series 
from related taxa. The description of the series in Brooker and Hopper (1993) includes ‘Fruits wider 
than long...’, a characteristic which only weakly distinguishes the series from E. ser. Subulatae , 
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in which the fruits are generally longer than wide. In the most recent taxonomic classification of 
all the eucalypts, Brooker (2000: 104) defines E. ser. Falcatae with the following combination of 
characters: ‘Mailees or mallets; leaf venation closely pinnate, the tertiary venation finate; oil glands 
numerous, intersectional; inflorescences single in axils; ovary roof not lobed’. There appear to be no 
unique characteristics that define E. ser. Falcatae , and although a suite of characteristics may loosely 
define the series (as described by Brooker & Hopper 1993; Brooker 2000), the same characteristics 
also variably occur in both E. ser. Balladonienses and E. ser. Subulatae. In any case, the higher level 
taxonomy of the series is beyond the scope of this paper, and we do not discuss the matter further. 
Rather, the purpose of this paper is to describe and delimit lower-level taxa (species and subspecies) 
within E. ser. Falcatae as defined by Brooker and Hopper (1993) and Brooker (2000). 

Eucalyptus ser. Falcatae is restricted to the South-West Botanical Province in southern Western Australia, 
in the area south-west of a line between Geraldton and Eyre Bird Observatory. Most species are of 
coastal or subcoastal distribution, although some species are restricted to the agricultural wheatbelt 
of southern Western Australia. Most species are habitat-specific and have a correspondingly restricted 
and/or sporadic distribution, and some of these species have an associated increased threat from mining 
activities and exploration (E.purpurataDNicollQ and E. rugulata D.Nicol 1 e), urbanisation (E.petrensis 
Brooker & Hopper and E. goniantha Turcz. subspp. goniantha and kynoura D.Nicolle & M.E.French), 
habitat fragmentation (E. obesa Brooker & Hopper, E. opimiflora D.Nicolle & M.E.French, E. ornata 
Crisp, E. recta L.A.S.Johnson & K.D.Hill and E. semiglobosa (Brooker) L.A.S.Johnson & K.D.Hill) 
and inappropriate fire regimes (E. annettae D.Nicolle & M.E.French). 

A number of new taxa have been named in the series over the last 20 years, but two publications are 
of particular note. Johnson and Hill (1992) described six new taxa in the series, of which we accept 
three here. Brooker and Hopper (1993) described five new taxa in the series, of which we accept three 
here. In some cases these papers did not provide descriptions for taxa recircumscribed through the 
removal of newly described taxa; this has resulted in confusion as to the application of names and 
delimitation of some taxa in E. ser. Falcatae. 

None of the taxa of E. ser. Falcatae is as spectacularly ornamental as some other, more well-known 
Western Australian taxa (e.g. E. ser. Contortae Blakely, E. ser. Lehmannianae D.J.Carr & S.G.M.Carr 
and E. ser. Curviptera Maiden) and none of the taxa has become particularly common in cultivation. 
Nevertheless, many taxa have potential for use in broadscale plantings and as ornamental trees and 
shrubs, with E. goniantha subsp. kynoura and E. annettae having potential as ornamental garden 
plants in coastal localities 


Methods 

All specimens of E. ser. Falcatae incorporated in the collections at PERTH and AD have been examined, 
including type material. Digitised images of type specimens from NSW and K have also been examined 
where necessary. Descriptive data have been taken from both dried herbarium specimens and cultivated 
live material (as listed in Table 1). For taxa that are widespread and/or have numerous specimens in 
herbaria, only selected specimens from the larger collection of examined specimens have been cited 
here, with specimens preferentially chosen to cover the geographical range and morphological variation 
within these taxa, and with duplicate specimens in multiple Australian herbaria where available. For 
taxa with few available specimens, we have cited all examined specimens. 


Extensive field observations of wild populations of the new taxa and related taxa have been made 
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Table 1 . Eucalyptus ser. Falcatae taxa and populations growing at Currency Creek Arboretum. 
IG = intergrade. 


Taxon 

Population 

Mother (seed) tree voucher 

E. adesmophloia 

N of Beaufort Inlet 

D. Nicolle 216 

E. adesmophloia - E. obesa IG 
(E. communalis) 

Hamersley River, Fitzgerald 
River N.P. 

D. Nicolle 200 

E. annettae 

SE of Tookle-Jenna Rock 

D. Nicolle 6011 & M.E. French 

E. cooperiana 

N of Eyre Bird Observatory 

D. Nicolle 1813 

E. cooperiana 

W of Condingup 

D. Nicolle 168 

E. decipiens 

Alexander Morrison N.P. 

D. Nicolle 3700 & M.E. French 

E. decipiens 

Bold Park, Perth 

D. Nicolle 1153 & M.E. French 

E. decipiens 

E of Porongurup 

D. Nicolle 277 

E. decipiens - E. obesa IG 

N of Meckering 

D. Nicolle 5450 & M.E. French 

E. dorrienii 

Boyagin Rock N.R. 

D. Nicolle 2237 & M.E. French 

E. dorrienii 

Tarin Rock 

D. Nicolle 3725 & M.E. French 

E. ecostata 

Corackerup N.R. 

D. Nicolle 3564 & M.E. French 

E. ecostata 

Hamersley Inlet 

D. Nicolle 2244 & M.E. French 

E. ecostata 

Hamersley River 

D. Nicolle 3568 & M.E. French 

E. ecostata 

NE of Hopetoun 

D. Nicolle 198 

E. ecostata 

Ravensthorpe Range 

D. Nicolle 5496 & M.E. French 

E. ecostata - E. notactites IG 

Hassell Beach 

D. Nicolle 3754 & M.E. French 

E. ecostata - E. semiglobosa IG 

N of Quaggi Beach 

D. Nicolle 3587 & M.E. French 

E. falcata 

Cargannocking Hill 

D. Nicolle 3433 & M.E. French 

E. falcata 

W of Lake King 

D. Nicolle 1113 

E. goniantha subsp. goniantha 

Manypeaks township 

D. Nicolle 1626 

E. goniantha subsp. kynoura 

Point Hillier 

D. Nicolle 3759 & M.E. French 

E. kessellii subsp. eugnosta 

Dalyup River 

D. Nicolle 164 

E. kessellii subsp. kessellii 

NE of Mount Ridley 

D. Nicolle 1101 

E. notactites 

Cape Le Grand N.P. 

D. Nicolle 111 

E. notactites 

Cape Riche 

D. Nicolle 220 

E. notactites 

Sandy Hook Island 

D. Nicolle 4605 & M.E. French 

E. obesa 

Frank Hann N.P. 

D. Nicolle 1109 

E. obesa 

Lake Grace 

D. Nicolle 3724 & M.E. French 

E. obesa 

Peak Charles 

D. Nicolle 5478 & M.E. French 

E. opimiflora 

E of Badgingarra 

D. Nicolle 3515 & M.E. French 

E. opimiflora 

S of Calingiri 

D. Nicolle 5547 & M.E. French 

E. opimiflora 

Warradarge 

D. Nicolle 5078 & M.E. French 

E. ornata 

NW of Hyden 

D. Nicolle 5040 & M.E. French 

E. ornata 

NW of Kondinin 

D. Nicolle 243 

E. petrensis 

Seabird 

D. Nicolle 248 

E. purpurata 

Bandalup Hill 

D. Nicolle 3579 & M.E. French 

E. purpurata 

Bandalup Hill 

D. Nicolle 3580 & M.E. French 

E. recta 

Cadoux 

D. Nicolle 294 

E. recta 

Mount Yule 

D. Nicolle 5074 & M.E. French 

E. recta 

Wongan Hills 

D. Nicolle 4441 & M.E. French 

E. rugulata 

Hatter Hill 

D. Nicolle 3613 & M.E. French 

E. rugulata 

South Ironcap 

D. Nicolle 3671 & M.E. French 

E. semiglobosa 

Boyatup Hill 

D. Nicolle 4570 & M.E. French 

E. semiglobosa 

Cape Le Grand N.P. 

D. Nicolle 4579 & M.E. French 

E. semiglobosa - E. kessellii hybrid 
(E. balanopelex ) 

W of Condingup 

D. Nicolle 169 
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by us over the past 18 years. All taxa of E. ser. Falcatae have been examined and collected in the 
field, in many cases with an accompanying seed collection. Field studies of wild populations over a 
number of years have permitted the observation of habit and bark characteristics, habitat preferences, 
and life histories of taxa following events such as wildfire. Descriptive data for the new taxa include 
many field-recorded characteristics including habit and bark characteristics, leaf orientation, colour 
and sheen, inflorescence orientation and flower colour. 

Seedlings derived from multiple populations of all E. ser. Falcatae taxa have been grown under uniform 
conditions at Currency Creek Arboretum in South Australia (see www.dn.com.au/Currency_Creek_ 
Arboretum.html) for a number of years, with many taxa having reached maturity (flowered) in the 
arboretum. All plants at the arboretum have been grown from seed collected from wild populations 
with accompanying voucher herbarium specimens (see Table 1). Some of the descriptive data for the 
new taxa have been taken from seedling and adult characteristics obtained from these cultivated plants. 
Ongoing observations of cultivated plants have enabled the study of developmental morphology in the 
taxa, including bark ontogeny, leaf ontogeny related to plant maturity, seasonal leaf colour variation, 
and inflorescence development. 

We have provided a description for E. ser. Falcatae , with morphological characteristics common to all 
members of the series not duplicated in each species description. Likewise, morphological characteristics 
common to a species are not duplicated in the description for each subspecies. 

We have preferentially cited specimens from populations we have seen (thus many cited specimens 
have one of us as the collector or co-collector). We are familiar with all the taxa described in this 
treatment, including cited hybrids, in the field. We have also grown seedlings and assessed the juvenile 
morphology of all taxa in the series. 

In applying taxonomic category (rank) to terminal taxa, we have considered the morphological 
distinctiveness of each taxon and the taxon’s ability to interbreed with other taxa. Taxonomic resolution 
within the series has also been considered in determining what taxonomic category is most appropriate 
for each terminal taxon. Without considering taxonomic resolution, and using a biological species 
concept (an unsatisfactory species concept for plants in general), all 20 terminal taxa could be regarded 
as subspecies of a single species on the basis that all taxa have the potential to hybridise with at least 
one other taxon in the series. We maintain that subspecies within a species are incompletely or more 
recently evolved (i.e. not fully speciated), and as such are generally less distinctive and often have 
geographical zones of intergradation with related taxa. 

The notes for each taxon generally indicate its most closely related and superficially similar taxa. 
Hybrids and intergrades involving taxa of E. ser. Falcatae are listed under the notes of the relevant 
species rather than as an appendix. We here briefly define hybrids, hybrid swarms and intergrades 
in the context of this revision. A hybrid is an individual having morphology intermediate between 
two parental taxa and presumed to be of FI origin, occurring as a single plant or rare isolated plants, 
usually in a vegetation community in which both putative parental taxa are present. A hybrid swarm 
consists of multiple individuals displaying a range of variation that is generally intermediate between 
the putative parental taxa, indicating probable backcrossing between hybrid individuals and one or both 
of the parental taxa. An intergrade is defined as an individual having morphology that is intermediate 
between two taxa, occurring in a population with many other individuals of similar morphology, 
but not associated with the two taxa with which it appears intermediate. Intergrades may occur over 
relatively substantial areas that are generally intermediate in distribution between the two taxa with 
which it appears intermediate, and may show gradational morphological variation over that area, 


D. Nicolle & M.E. French, A revision of Eucalyptus ser. Falcatae from south-western Australia 


413 


grading from one taxon to the other through the intergrading population(s). 

Several of the taxa described herein are considered to be of conservation concern and are listed 
on the Threatened and Priority Flora list for Western Australia ( E. goniantha subsp. goniantha, 
E. purpurata , E. recta , E. rugulata and E. semiglobosa ; Smith 2012) or will be listed as a result of 
this research (E. ornata , E. goniantha subsp. kynoura and E. annettae). 

Taxonomy 

Eucalyptus ser. Falcatae Brooker & Hopper, Nuytsia 9: 15 (1993). Type : Eucalyptus falcata Turcz. 

Eucalyptus ser. Cooperianae L.A.S.Johnson ex Brooker, Austral. Syst. Bot. 13: 105 (2000). Type. 
Eucalyptus cooperiana F.Muell. 

Trees or mallees , lignotuber absent (obligate seeder) or present (lignotuber sprouter). Bark persistent 
or decorticating annually in plates, strips or ribbons. Cotyledons deeply bisected. Branchlets terete 
to quadrangular, lacking pith glands, sometimes waxy. Seedling leaves opposite for a few pairs 
then becoming disjunct, first leaves linear but later leaves becoming much broader and elliptical to 
orbicular to broader than long, acuminate or emarginate, glabrous, ±concolorous, dull, grey-green to 
green. Adult leaves petiolate, lamina narrow-lanceolate to broad-lanceolate and often falcate; lenticels 
absent, concolorous, maturing glossy and ±green; venation pinnate, reticulation moderate to dense, 
tertiary venation sometimes finite, with scattered, irregular-shaped, mainly intersectional oil glands; 
intramarginal vein visible. Inflorescences axillary unbranched umbellasters; umbellasters 3 or more- 
flowered, erect or ridgidly down-curved or loosely pendulous; peduncles present; pedicels present or 
absent. Flower buds cream or yellowish green, sometimes waxy; smooth to strongly longitudinally 
ribbed; opercida hemispherical, horn-shaped or conical. Flowers white or pale to mid yellow, stamens 
indexed, all fertile; anthers versatile, reniform, ±basifixed, cuboid or globoid, opening by slits or pores. 
Ovules in 4 vertical rows, ovary roof conical, lacking protuberances (not lobed). Fruits sessile or 
pedicellate, generally wider (broader) than long, smooth to strongly longitudinally ribbed, disc level 
to ascending; valves 3, 4 or 5, around rim level to strongly exserted and with persistent but slender 
and fragile style remnants. Seeds ovoid to compressed-ovoid, grey to black, smooth or with a fine 
reticulum, with longitudinal grooves. 

A series of 20 terminal taxa distributed in south-western Australia. We include the monotypic E. ser. 
Cooperianae (E. cooperiana ) in the series on the basis of its seed, seedling, bark, vegetative and 
inflorescence morphology and ecological preferences, which are all consistent with other taxa in E. ser. 
Falcatae. Both Brooker and Hopper (1993) and Brooker (2000) recognise two subseries, viz. E. subser. 
Rugatae Blakely (17 species) and E. subser. Decipientes Brooker & Hopper (3 species). 

Key to the taxa of Eucalyptus series Falcatae 

1. Obligate seeder (mallet); lignotuber absent 

2. Flower buds waxy; fruits 14-20 mm diam., valves 5 or 6. 15. E. annettae 

2: No parts waxy; fruits 6-14 mm diam., valves 3 or 4 

3. Buds (hypanthium and operculum) and fruits sharply ribbed longitudinally 
3: Buds and fruits smooth to broadly or irregularly ribbed 


3. E. ornata 
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4. Fruits cupular to barrel-shaped. 1. E. rugulata 

4: Fruits globose to hemispherical to slightly flattened 

5. Leaves, branchlets and buds distinctly red-purple, crown purple-green; 

buds <5 mm wide. 5. E. purpurata 

5: Leaves, branchlets and buds yellow-green to reddish green, 
crown dark green; buds >5 mm wide 

6. Buds 6-10 mm diam., opercula >14 mm long; fruits 9-13 mm diam. 2. E. recta 

6: Buds 5-7 mm diam., opercula <14 mm long; fruits 6-11 mm diam. 4. E. falcata 

1: Resprouter (mallee); lignotuber present 

7. Fruits 12-17 mm long; umbellasters 3 or 7-flowered (E. kessellii ) 

8. Fruits strongly ribbed; umbellasters mostly 3-flowered. 


.14a. E. kessellii subsp. kessellii 

8: Fruits weakly to moderately ribbed; umbellasters 7-flowered. 

.14b. E. kessellii subsp. eugnosta 

7: Fruits 5-12 mm long; umbellasters >9-flowered 

9. Opercula flattened, shorter than hypanthia.6. E. cooperiana 

9: Opercula hemispherical, conical or beaked, equal in length or 
longer than hypanthia 

10. Buds and fruits sessile, in tight clusters; umbellasters held 
consistently erect 


11. Branchlets strongly angular to winged, often waxy. 12. E. notactites 

11: Branchlets terete to slightly angular, not waxy (E. subser. Decipientes ) 

12. Bark dark-coloured and persistent. 16. E. decipiens 

12: Bark light-coloured and decorticating in plates or strips 

13. Bark decorticating in plates; fruits 5-6 mm diam. 17. E. adesmophloia 

13: Bark decorticating in strips; fruits 7-8 mm diam. 18. E. obesa 


10: Buds and fruits pedicellate; umbellasters held erect to 
down-curved or pendulous 

14. Bud and fruit umbellasters held ±erect 

15. Fruits ±globose, opercula beaked.7. E. petrensis 

15: Fruits squat (much broader than long), opercula conical.8. E. opimiflora 

14: Bud and fruit umbellasters held ±pendulously 

16. Opercula hemispherical to bluntly conical/beaked, 

1-2 times as long as hypanthia 

17. Fruits ±smooth; opercula hemispherical to bluntly beaked; 

east from Esperance. 11. E. semiglobosa 

17: Fruits ribbed; opercula bluntly conical to bluntly beaked; 
west from Albany area (E. goniantha) 

18. Buds and fruits weakly to moderately ribbed. 


13a. E. goniantha subsp. goniantha 
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18: Buds and fruits strongly ribbed. 13b. E. goniantha subsp. kynoura 

16: Opercula sharply conical to sharply beaked, 2-5 times 
long as hypanthia 

19. Bud hypanthia ribbed; fruits hemispherical 


to globose, ribbed.9. E. dorrienii 

19: Bud hypanthia smooth; fruits globose to 

slightly flattened, usually smooth. 10. E. ecostata 


Eucalyptus subser. Rugatae Blakely, Key Eucalypts 27: 125 (1934). Type : Eucalyptus kessellii 
Maiden & Blakely. 

Eucalyptus subser. Falcatae Brooker & Hopper, Nuytsia 9: 15 (1993). Type'. Eucalyptus falcata 
Turcz. 

Eucalyptus subser. Rugatae is distinguished in E. ser. Falcatae by its rounded to apiculate (non- 
emarginate) juvenile leaves. Both Brooker and Hopper (1993) and Brooker (2000) use a number of 
other characteristics to distinguish the series from E. subser. Decipientes (including inflorescence 
orientation, pedicel presence/length and other seedling leaf characteristics); however, we find that none 
of these other characteristics is mutually exclusive, and although they appear to indicate character 
‘trends’ within each subseries, they are not useful in diagnosing the subseries. Eucalyptus subser. 
Rugatae contains 15 of the 18 species we recognise in the series. 

1. Eucalyptus rugulataD.Nicolle, AwyAza 15(1): 79(2002). Type', south ofVarley turnoff on Forrestania 
road, Western Australia [precise locality withheld for conservation reasons], 11 November 2000, 
D. Nicolle 3672 & M. French (holo : PERTH 05783216; iso. CANB). 

Tree to 12 m tall, lignotuber absent (obligate seeder). Bark smooth throughout, slightly shiny, dark 
grey over paler grey to orange-tan, decorticating in strips. Branchlets angular, not waxy. Later seedling 
leaves elliptical to almost orbicular, to 30 mm long x 20 mm wide, dull, slightly blue-green. Juvenile 
leaves not waxy. Adult leaves lanceolate to broad-lanceolate, 80-140 mm long x 16-28 mm wide, 
glossy, dark green. Umbellasters pendulous, 7-11-flowered; peduncles angular to flattened, 14-18 
mm long; pedicels slightly angular, 7-13 mm long. Flower buds cream, not waxy, 8-9 mm wide; 
hypanthia coarsely ribbed; opercula conical to somewhat beaked, almost smooth to coarsely ribbed, 
1.5-2.5 times as long as hypanthia, 10-15 mm long. Staminalfilaments creamy white. Fruits tapering 
to the pedicels, cupular to barrel-shaped, almost smooth to coarsely ribbed, 9-11 mm long x 8-11 mm 
diam.; disc descending; valves (3)4, around rim level. 

Diagnostic features. Distinguished within the series by its combination of tree habit (lignotuber 
absent; obligate seeder); smooth bark decorticating in strips; angular, non-waxy branchlets; elliptical 
to almost orbicular seedling leaves; medium-sized to large adult leaves; 7-11-flowered, pendulous 
umbellasters; long peduncles and pedicels; non-waxy buds; coarsely-ribbed bud hypanthia; almost 
smooth to coarsely ribbed, conical to somewhat beaked opercula 1.5-2.5 as long as hypanthia; and 
medium-sized to large, cupular to barrel-shaped, almost smooth to coarsely ribbed fruits which taper 
to the pedicels. 
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Selected specimens examined. WESTERN AUSTRALIA: All specimens cited for this species in 
Nicolle (2002) remain applicable to this species. The species has not been collected from populations 
substantially distant from those cited in Nicolle (2002) and as such no further specimens are here 
cited. 

Distribution and habitat. Of very restricted distribution east of Varley (north of Lake King) in Western 
Australia, with a linear range of approximately 26 km (Figure 1). Occurs on locally high hills of 
orange lateritic gravel, often in more or less pure stands or associated with other eucalypts, including 
Eucalyptus densa subsp. densa, E. flocktoniae subsp. flocktoniae, E. livida, E.phenax subsp .phenax, 
E. pileata, E. rigidula and E. tenera. 

Conservation status. Department of Environment and Conservation (DEC) Conservation Codes 
for Western Australian Flora: Priority 4 (Smith 2012). We regard this species as being well-defined 
morphologically and reasonably well surveyed, yet of restricted distribution due to its habitat 
preferences. The region immediately to the east of its known distribution is largely inaccessible and 
further populations of the species may occur in that region. 

Notes. Eucalyptus rugulata is most similar to E. recta , differing from the latter in the broader and 
thicker adult leaves, the more cupular to barrel-shaped, longer fruits, and the broadly and irregularly 
ribbed flower buds and fruits. 



Figure 1. Distribution of Eucalyptus falcata (circles), E. ornata (inverted triangle), E. purpurata (dark square), E. recta (light 
squares) and E. rugulata (triangles) in Western Australia. 
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2. Eucalyptus recta L.A.S.Johnson &K.D.Hill, in K.D.Hill &L.A.S. Johnson, TelopeaA : 604(1992). 
Type, [near Cadoux], Western Australia [precise locality withheld for conservation reasons], 16 
November 1986, K.D. Hill 2504, L.A.S. Johnson & D.F. Blaxell (holo : NSW image seen; iso. CANB 
image seen, CBG n.v., MEL n.v., PERTH 04619846). 

Tree to 20 m tall, lignotuber absent (obligate seeder). Bark smooth throughout, often shiny, silvery 
grey over creamy white, decorticating in strips. Branchlets angular, not waxy. Later seedling leaves 
elliptical to almost orbicular, to 35 mm long x 25 mm wide, dull, green to blue-green. Juvenile leaves 
not waxy. Adult leaves lanceolate, 80-160 mm long x 11-20 mm wide, glossy, green. Umbellasters 
pendulous, 7-11-flowered; peduncles terete to angular, 12-22 mm long; pedicels terete to slightly 
angular, 8-18 mm long. Flower buds cream, not waxy, 6-10 mm wide; hypanthia smooth or rarely 
weakly ribbed; opercula conical to beaked, smooth, 1.2-2 times as long as hypanthia, 15-17 mm long. 
Staminalfilaments creamy white. Fruits distinct from the pedicels, truncate-globose to hemispherical, 
smooth or rarely weakly longitudinally ribbed, 7-13 mm long x 9-13 mm diam.; disc descending; 
valves 3 or 4, around rim level or exserted. 

Diagnosticfeatures. Distinguished within the series by its combination of tree habit (lignotuber absent; 
obligate seeder); smooth bark decorticating in strips; angular, non-waxy branchlets; elliptical to almost 
orbicular seedling leaves; medium-sized to large adult leaves; 7-11 -flowered, pendulous umbellasters; 
long and slender peduncles; long and slender pedicels; non-waxy buds; usually smooth bud hypanthia; 
smooth, conical to beaked opercula, 1.2-2 times as long as hypanthia; and medium-sized to large, 
truncate-globose to hemispherical, usually smooth fruits which are distinct from the pedicels. 

Selected specimens examined (west to east). WESTERN AUSTRALIA: [localities withheld for 
conservation reasons] 12 Jan. 2007, D. Nicolle 5074 & M.E. French (AD, CANB, PERTH); 14 Oct. 
2006, M.E. French 1808 (AD, PERTH); 14 Oct. 2006, M.E. French 1811 (AD, PERTH); 3 Aug. 2002, 

D. Nicolle 4441 & M.E. French (CANB, PERTH); 21 July 2001, M.E. French 1384 (AD, PERTH); 
21 July 2001, M.E. French 1385 (PERTH); 13 Dec. 1992, D. Nicolle 294 (AD). 

Distribution and habitat. Of very restricted distribution in Western Australia, confined to three disjunct 
populations, viz: south-east of Moora, Wongan Hills, and near Cadoux (Figure 1). Occurs on lateritic 
ridges and breakaways, usually high in the landscape. Occurs in mallet or mixed mallet-mallee 
vegetation. Associated eucalypts include E. arachnaea,E. astringens subsp. astringens,E. celastroides 
subsp. virella, E. drummondii, E. ebbanoensis subsp. ebbanoensis, E. eudesmioides, E. flocktoniae 
subsp. flocktoniae, E. gardneri subsp. gardneri, E. gittinsii subsp. illucida, E. horistes, E. moderata, 

E. obtusiflora, E. oldfieldii, E. salmonophloia, E. tenera and E. wandoo subsp. pulverea. 

Conservation status. DEC Conservation Codes for Western Australian Flora: Threatened Flora (Smith 
2012). The species is not known from any conserved areas, with all populations occurring on private 
farmland or roadsides. 

Notes. The species is morphologically consistent throughout its range, and is not known to hybridise 
or intergrade with any other species. 

3. Eucalyptus ornata Crisp, Nuytsia 5: 311 (1985). Type', north-east of Kondinin, Western Australia 
[precise locality withheld for conservation reasons], 25 September 1983, J. Taylor22AA&P. Ollerenshaw 
{holo\ CGB n.v.', iso. CBG n.v, K image seen, MEL n.v, NSW image seen, PERTH 01136771). 
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Tree to 16 m tall, lignotuber absent (obligate seeder). Bark smooth throughout, often shiny, silvery grey 
over paler grey and cream, decorticating in strips. Branchlets angular, not waxy. Later seedling leaves 
elliptical to almost orbicular, to 40 mm long x 28 mm wide, dull, green to blue-green. Juvenile leaves 
not waxy. Adult leaves lanceolate, 70-140 mm long x 9-20 mm wide, glossy, dark green. Umbellasters 
pendulous, 7-11-flowered; peduncles terete, 10-25 mm long; pedicels angular, 7-12 mm long. Flower 
buds cream, not waxy, 6-9 mm wide; hypanthia strongly longitudinally ribbed; opercula conical, 
ribbed, usually narrower than the hypanthium at the join, 2-3 times as long as hypanthia, 12-14 mm 
long. Staminalfilaments creamy white. Fruits moderately distinct from the pedicels, hemispherical to 
obconical, strongly ribbed, 4-10 mm long x 9-14 mm diam.; disc descending; valves 3 or 4, around 
rim level or exserted. 

Diagnostic features. Distinguished within the series by its combination of tree habit (lignotuber 
absent; obligate seeder); smooth bark decorticating in strips; angular, non-waxy branchlets; elliptical 
to almost orbicular seedling leaves; small to medium-sized adult leaves; 7-11-flowered, pendulous 
umbellasters; long and slender peduncles; long and slender pedicels; non-waxy buds; strongly ribbed 
bud hypanthia; ribbed conical to beaked opercula 2-3 times as long as hypanthia; and small to 
medium-sized, hemispherical to obconical, strongly ribbed fruits which are moderately distinct from 
the pedicels. 

Selected specimens examined (west to east). WESTERN AUSTRALIA [localities withheld for 
conservation reasons]: 11 Dec. 1992, D. Nicolle 243 (AD); 1 Sep. 1989, A. Napier & A. Kelly 534 
(CANB, PERTH); 24 Sep. 1999, R. Davis 9006 (PERTH); 24 Sep. 1999, R. Davis 9007 (PERTH); 14 
June 1985, S.D. Hopper 4418 (CANB, PERTH); 6 Jan. 2007, D. Nicolle 5040 & M.E. French (PERTH); 
15 Feb. 1999, N. McQuoid 538 (PERTH); 2 Feb. 2006, M.E. French 1761 (PERTH). 

Distribution and habitat. Of restricted distribution in the central wheatbelt of Western Australia, from 
near Kondinin eastwards to north-east of Hyden (Figure 1). Restricted to lateritic rises, where it occurs in 
mallet or mixed mallet-mallee vegetation. Associated eucalypts include E. astringens subsp. astringens , 
E. capillosa, E. densa subsp. densa, E. gardneri subsp. gardneri , E. pileata and E. rigidula. 

Conservation status. Recently listed as Priority Three under DEC Conservation Codes for Western 
Australian Flora (M. Smith pers. comm.). The species occurs in an extensively cleared agricultural 
area and is more restricted in distribution than previously understood. 

Notes. Eucalyptus ornata and E.falcata intergrade where the distribution of the two species adjoins 
between Hyden and Newdegate (in the vicinity of Harris and Dragon Rocks Nature Reserves; see 
below). In this area, populations of individuals with features intermediate between the two species can 
be found, as well as populations attributable to E. ornata and E.falcata (e.g. in Dragon Rocks Nature 
Reserve, where populations of E. ornata (with prominently ribbed buds and fruits), E. falcata (with 
smooth or weakly ribbed buds and fruits) and E. ornata - E.falcata intergrades can be found). 

Eucalyptus falcata - E. ornata intergrades 

Selected specimens examined. WESTERN AUSTRALIA: 5.3 km N from Pingaring-Varley Rd on 
Alymore Rd, 15 July 2001, D. Nicolle 3815 & M.E. French (PERTH); Buettners Rd, 1.3 km N of 
Lane Rd (SE of Hyden), 6 Mar. 2003, W. O’Sullivan 1998 (PERTH). 
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4. Eucalyptus falcata Turcz., Bull. Soc. Imp. Naturalistes Moscou 20(1): 163 (1847). Type'. Swan 
River Colony, [Western Australia, July 1844-1847], J. Drummond4: 70 ( holo : KW n.v. ; iso. CGE n.v., 
FI n.v., G n.v., K 000279652-53 images seen, MEL n.v, NSW image seen, PERTH 01380834). 

Eucalyptus argyphea L.A.S.Johnson & K.D.Hill, in K.D.Hill & L.A.S.Johnson, Telopea 4: 603 
(1992). Type'. 12 km west of Harrismith on road to Wickepin, Western Australia, 8 November 1983, 
K.D. Hill 659, L.A.S. Johnson, D.F. Blaxell, M.I.H. Brooker & S.D. Hopper (holo\ NSW image seen; 
iso. CANB). 

Tree to 20 m tall, lignotuber absent (obligate seeder). Bark smooth throughout, often somewhat 
shiny, dark grey over silvery grey to cream or light tan, decorticating in strips. Branchlets angular, 
not waxy. Later seedling leaves elliptical, to 30 mm long x 12 mm wide. Juvenile leaves not waxy. 
Adult leaves lanceolate, 70-150 mm long x 9-20 mm wide, glossy, green. Umbellasters pendulous, 
7-11 -flowered; peduncles angular, 8-20 mm long; pedicels terete, 5-13 mm long. Flower buds cream, 
not waxy, 5-7 mm wide; hypanthia smooth to moderately ribbed; opercula conical to long-beaked, 
smooth to slightly ribbed, usually narrower than the hypanthium at the join, 2-3+ times as long as 
hypanthia, 11-15 mm long. Staminalfilaments creamy white. Fruits distinct from the pedicels, globose 
to truncate-globose (to hemispherical), smooth to slightly ribbed, 5-8 mm long x 6-11 mm diam.; 
disc descending; valves 3 or 4, around rim level or exserted. 

Diagnosticfeatures. Distinguished within the series by its combination of tree habit (lignotuber absent; 
obligate seeder); smooth bark decorticating in strips; angular, non-waxy branchlets; elliptical seedling 
leaves; small to medium-sized adult leaves; 7-11-flowered, pendulous umbellasters; long and slender 
peduncles; long and slender pedicels; non-waxy buds; smooth to moderately-ribbed bud hypanthia; 
smooth to slightly ribbed, conical to long-beaked opercula 2-3+ times as long as hypanthia; and small, 
globose, smooth to slightly ribbed fruits which are distinct from the pedicels. 

Selected specimens examined (west to east). WESTERN AUSTRALIA: Hemstead Hills, 7 June 1996, 
M.E. French 40 (PERTH); 310 m S of the northern boundary of the reserve, 1 km E of Ralston Rd, 
Charles Gardner Reserve, c. 32 km NNE of Quairading, 20 Sep. 2000, G.J. Keighery & N. Gibson 
3185 (PERTH); E of Harrismith on Lake Grace Rd, 21 Nov. 1999, M.E. French 1094 (PERTH); 
Cargannocking Hill, S of Kulin, 16 Sep. 2000, D. Nicolle 3433 & M.E. French (PERTH); 19.9 km 
E of Merilup Rd, 11 Jan. 1988, M.I.H. Brooker 9848 (AD, CANB, PERTH); 4.3 km N of Burngup, 
8 Sep. 1984, M.I.H. Brooker 8685 (AD, CANB, PERTH); Needilup North Rd, E of Pingrup, 16 Feb. 
2000, M.E. French 1116 (PERTH); 51.4 km E of Pingrup, 17 Dec. 1984, M.I.H. Brooker 8758 (AD, 
CANB, PERTH); Newdegate-Lake King Rd, 22 Nov. 1994, D. Nicolle 1113 (AD); 4.6 km W of 
Hatters Hill Rd on Lake King-Norseman Rd, 8 Sep. 1984, M.I.H. Brooker 8682 (AD, CANB, PERTH); 
Mt Gibbs, road to S, 7 Jan. 2007, D. Nicolle 5051 & M.E. French (CANB, PERTH); Cascades Rd, 
10.1 km S of Lake King-Norseman Rd, 26 Mar. 2002, W.O’Sullivan 1562 (NSW, PERTH); 41 km 
from Lake Tay turnoff on Cascades-Lake King Rd towards Lake King, 21 Jan. 2001, D. Nicolle 3716 
& M.E. French (CANB, PERTH). 

Distribution and habitat. Distributed in the wheatbelt region ofWestem Australia, from east of Kojonup 
north-westwards to south-west ofTammin and eastwards to north-west of Cascade (F igure 1). Restricted 
to lateritic hills and ridges, where it occurs in mallet or mixed mallet-mallee vegetation. Associated 
eucalypts include E. astringens subsp. astringens, E. clivicola, E. densa subsp. densa, E. dorrienii, 
E.flocktoniae subsp. flocktoniae, E. gardneri subsp. gardneri, E. incrassata, E. longicornis, E. olivina, 
E.phaenophylla, E.pileata, E.pleurocarpa, E.pluricaulis, E.phenax, E. salmonophloia, E. singularis, 
E. tenera, E. urna and E. wandoo subsp. wandoo. 
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Conservation status. Not considered to be at risk. Recorded from Charles Gardner, Dragon Rocks 
and Lake Magenta Nature Reserves. 

Notes. The type specimens of Eucalyptus falcata consist of branchlets bearing adult leaves, mature 
flower buds and flowers. The relatively narrow adult leaves, delicate flower buds and especially the 
very slender peduncles and pedicels on the type specimens are typical of the mallet (obligate seeder) 
variant of E. falcata s. lat. and distinguish the type specimens from the mallee (resprouter) variants 
of E. falcata s. lat. which we here include in E. dorrienii Domin, E. ecostata (Maiden) D.Nicolle & 
M.E.French and E. opimiflora. Hill and Johnson (1992) recognised the distinctiveness of the mallet and 
mallee variant of E. falcata s. lat. and attempted to distinguish the two taxonomically by describing 
E. argyphea to accommodate the mallet variants (and therefore presumably ascribing the type of 
E. falcata to one of the mallee variants). Unfortunately, Hill and Johnson (1992) did not discuss the 
type specimens of E. falcata nor provide a revised description of it when they published E. argyphea , 
and it is therefore unknown why these authors presumed the type of E. falcata belonged to the mallee 
variant. In any case, it is now clear that E. falcata s. str. is applicable to the mallet (obligate seeder) 
variant and that E. argyphea is taxonomically synonymous with E. falcata s. str. 

Other than habit and regenerative strategy, E. falcata s. str. differs from the mallee variants of 
E. falcata s. lat. (i.e. E. dorrienii , E. ecostata and E. opimiflora) in various vegetative and reproductive 
characteristics. Of the mallee taxa, E. falcata s. str. is certainly most closely related to E. dorrienii , 
differing in the more slender peduncles and pedicels and more delicate buds and fruits. Eucalyptus 
falcata and E. dorrienii have partly overlapping distributions but are ecologically separated, with 
E. falcata being restricted to lateritic hills and rises. 

Intergrading populations are known with E. ornata (see under E. ornata). 

5. Eucalyptus purpurata D.Nicolle, Nuytsia 15: 81 (2002). Type', east of Ravensthorpe, Western 
Australia [precise locality withheld for conservation reasons], 5 November 2000, D. Nicolle 3579 & 
M. French (jholo : PERTH 05766400; iso. AD, CANB, NSW). 

Tree to 12 m tall, lignotuber absent (obligate seeder). Bark smooth throughout, light grey over cream, 
decorticating in strips. Branchlets angular, not waxy, red-purple when new. Later seedling leaves 
elliptical, to 30 mm long x 15 mm wide, dull, slightly blue-green. Juvenile leaves not waxy. Adult 
leaves lanceolate, 45-95 mm long x 6-15 mm wide, glossy, maturing dark olive-green. Umbellasters 
pendulous, 7-11 -flowered; peduncles terete to slightly angular, 7-15 mm long; pedicels terete, 3-6 mm 
long. Flower buds reddish, not waxy, 4-4.5 mm wide; hypanthia weakly ribbed; opercula long-conical 
to long-beaked, smooth, 2-3 times as long as hypanthia, 10-13 mm long. Staminalfilaments creamy 
white. Fruits distinct from the pedicels, globose or truncate-globose to slightly flattened, smooth, 
5-6 mm long x 6-7 mm diam.; disc descending; valves 3, around rim level. 

Diagnostic features. Distinguished within the series by its combination of tree habit (lignotuber 
absent; obligate seeder); smooth bark decorticating in strips; angular, non-waxy, dark reddish-purple 
branchlets; elliptical seedling leaves; small adult leaves; 7-11-flowered, pendulous umbellasters; 
long and slender peduncles; medium-length and slender pedicels; non-waxy buds; weakly-ribbed bud 
hypanthia; smooth, long-conical to beaked opercula 2-3 times as long as hypanthia; and small, globose 
or truncate globose to slightly flattened, smooth fruits which are distinct from the pedicels. 
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Selected specimens examined. WESTERN AUSTRALIA: All specimens cited forthis species inNicolle 
(2002) remain applicable to this species. The species has not been collected from any population other 
than the one cited in Nicolle (2002), and as such no further specimens are here cited. 

Distribution and habitat. Known from a single population east of Ravensthorpe in south-western 
Western Australia (Figure 1). The species grows on a broad ridge of white, magnesite-influenced 
powdery loam, mainly in pure stands with an understory of Melaleuca haplantha and Leptomeria 
pachyclada and some E. brachycalyx and E. indurata. 

Conservation status. DEC Conservation Codes for Western Australian Flora: Threatened Flora (Smith 
2012). Despite the conspicuousness of the species in the field and the recently extensive vegetation 
surveys conducted in its region of occurrence, the species is not known outside the type population. 

Notes. A distinctive species in the field due to its purplish crown of foliage. Despite the species being 
naturally restricted to a magnesite-influenced soil, the species grows well in cultivation on other soil 
types. 

6. Eucalyptus cooperiana F.Muell., Fragm. 11: 83 (1880). Type', south-western Australia, 5. dat., 
G. Maxwell s.n. (holo : MEL n.v. \ iso: NSW image seen). 

Mallee to 7 m tall, lignotuber present (resprouter). Bark sometimes rough on lower stems up to a 
metre or two, thin-fibrous, grey; smooth above or often completely smooth, light pink-grey over 
white, often powdery, decorticating in strips. Branchlets terete to angular, not waxy. Later seedling 
leaves orbicular, to 70 mm long x 70 mm wide, dull, green. Juvenile leaves not waxy. Adult leaves 
lanceolate, 80-120 mm long x 18-31 mm wide, glossy, slightly blue-green when young, aging dark 
green. Umbellasters pendulous, ll-21+-flowered; peduncles terete to slightly flattened, 10-18 mm 
long; pedicels terete to angular, 4-8 mm long. Flower buds cream, not waxy, 4-7 mm wide; hypanthia 
smooth or very weakly ribbed; opercula flattened, smooth, shorter than hypanthia, usually wider than 
the hypanthium at the join, 2-4 mm long. Staminalfilaments creamy white. Fruits well-defined from 
pedicels, globose to urceolate, smooth or somewhat ribbed (especially upon drying), 7-10 mm long 
x 6-8 mm diam.; disc descending; valves 4, deeply enclosed. 

Diagnostic features. Distinguished within the series by its combination of mallee habit (lignotuber 
present; resprouter); mostly smooth bark decorticating in strips (some rough bark may occur on the 
lower part of older and larger stems); terete to angular, non-waxy branchlets; orbicular seedling leaves; 
small to medium-sized adult leaves; ll-21+-flowered, pendulous umbellasters; long slender terete 
peduncles, short to medium-length terete pedicels; non-waxy buds; smooth or very weakly ribbed bud 
hypanthia; smooth flattened opercula shorter than hypanthia; and small to medium-sized, globose to 
urceolate, smooth or very weakly ribbed fruits which are distinct from the pedicels. 

Selected specimens examined (west to east). WESTERN AUSTRALIA: just N of Fisheries Rd on 
Coolinup Rd, 8 Dec. 1992, D. Nicolle 168 (AD); Cape Arid N.R, Thomas River West, 16 Mar. 1998, 
M.E. French 413 (PERTH); 126 km S of Balladonia, SW of Mt Ragged, 3 Apr. 1977, M.I.H. Brooker 
5636 (AD, CANB, MEL, NSW, PERTH); 1.4 miles S of Mt Ragged on track to Israelite Bay, 16 Sep. 
1971, KM. Allan 754 (AD, CANB, PERTH); old telegraph track S of Wattle Camp, 6 Apr. 2011, 
D. Nicolle 5999 & M.E. French (PERTH); old telegraph track between Toolinna Cove and Pt Culver, 
5 Apr. 2011, D. Nicolle 5984 & M.E. French (AD); track to Toolinna Cove, 7 Oct. 1993, D. Nicolle 
556 (PERTH); old telegraph track between John Baxter Memorial and Toolinna Cove, 5 Apr. 2011, 
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D. Nicolle 5979 & M.E. French (AD, PERTH); near Twilight Cove, Nuytsland N.R., 4 Apr. 2011, 
D. Nicolle 5973 & M.E. French (AD, PERTH); 19 km S of Eyre Hwy towards Eyre Bird Observatory, 

5 Oct. 1996, D. Nicolle 1816 (AD); 15 km S of Eyre Hwy towards Eyre Bird Observatory, 5 Oct. 1996, 

D. Nicolle 1812 (AD); 15.3 km S of Eyre Hwy towards Eyre Bird Observatory, 5 Oct. 1996, D. Nicolle 
1813 (AD); 16.3 km S of Eyre Hwy towards Eyre Bird Observatory, 5 Oct. 1996, D. Nicolle 1815 
(AD); 10.8 km N from Eyre Bird Observatory, 13 July 1983, S.D. Hopper 3019 (AD, PERTH). 

Distribution and habitat. Of scattered but more or less continuous distribution from 22 km west of 
Condingup eastwards towards Point Malcolm and north-eastwards to near Eyre Bird Observatory 
in Western Australia (Figure 2). The species grows on thin calcareous loams overlying limestone in 
mallee shrubland. Associated eucalypts include Eucalyptus angulosa, E. annettae , E. brachycalyx, 

E. conglobata subsp. conglobata , E. discreta , E. diversifolia subsp. hesperia, E. extrica , E. gracilis , 
E. incrassata,E. leptocalyx,E. oleosa subsp. ampliata,E. tumida,E. sp. Southern Wheatbelt(D. Nicolle 

6 M. French DN 5507), E. semiglobosa, E. sweedmaniana , E. uncinata and E. yalatensis. 

Conservation status. Widespread in Cape Arid National Park and the vast Nuytsland Nature Reserve, 
and not considered to be at risk. 

Notes. Brooker (2000) erected the monotypic series Eucalyptus ser. Cooperianae for E. cooperiana , 
which he defined by the following characteristics: ‘Mallees; bark smooth or loosely flaky-hbrous 
at base; leaves pendulous; tertiary venation non-finite; inflorescences finally pendulous; anthers 
globose’. All these morphological features occur in some of the other taxa of E. ser. Falcatae. We 
regard the species as part of E. ser. Falcatae based on similarities in seed, seedling, bark, vegetative 
and inflorescence morphology. Ecological preferences in E. cooperiana are also similar to other 
species of E. ser. Falcatae. 



Figure 2. Distribution of Eucalyptus annettae (squares), E. cooperiana (grey circles), E. kessellii subsp. kessellii (triangles) 
and E. kessellii subsp. eugnosta (inverted triangles) in Western Australia. 
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Brooker and Kleinig (2001) regarded the Eyre Bird Observatory population of E. cooperiana to be a 
disjunct outlier of the species. Our recent fieldwork in the coastal shrublands between Esperance and 
Eucla indicate that the species is common and has a more- or- less continuous distribution along the 
Wylie Scarp south-west from Eyre Bird Observatory (see Figure 2). 

7. Eucalyptus petrensis Brooker & Hopper, Nuytsia 9: 16 (1993). Type', c. 1.5 km south-south-east 
of Seabird, Western Australia, 2 November 1988, M.I.H. Brooker 10139 ( holo : PERTH 01178695; 
iso. AD, CANB, MEL n.v., NSW image seen). 

Mallee to 5 m tall, lignotuber present (resprouter). Bark smooth throughout, light grey, decorticating 
in strips. Branchlets angular, not waxy. Later seedling leaves elliptical, not waxy. Juvenile leaves 
not waxy. Adult leaves lanceolate, 80-120 mm long x 10-27 mm wide, glossy, green. Umbellasters 
loosely erect, 7-13-flowered; peduncles angular to slightly flattened, 5-10 mm long; pedicels terete, 
2-3(-5) mm long. Flower buds cream, not waxy, 4-5 mm wide; hypanthia smooth or weakly- to 
moderately-ribbed; opercula beaked, more or less smooth, 2(-3) times as long as hypanthia, 7-10 
mm long. Stamina!filaments creamy white. Fruits moderately distinct from or slightly tapering to the 
pedicels, globose to truncate-globose, smooth, 6-8(-9) mm long x 6-8(-9) mm diam.; disc ±level; 
valves 3 or 4, around rim level or exserted due to fragile style remnants. 

Diagnostic features. Distinguished within the series by its combination of mallee habit (lignotuber 
present; resprouter); smooth bark decorticating in strips; angular, non-waxy branchlets; elliptical 
seedling leaves; small to medium-sized adult leaves; 7-13-flowered, loosely erect umbellasters; 
medium-length peduncles; short to medium pedicels; non-waxy buds; weakly to moderately ribbed 
bud hypanthia; smooth, beaked opercula 2-3 times as long as hypanthia; and medium-sized, globose 
to truncate-globose, smooth fruits which are moderately distinct from the pedicels. 

Selected specimens examined (north to south). WESTERN AUSTRALIA: new Greenhead-Jurien 
Rd, Grigson Lookout, 200 m on slope from below, 23 Nov. 1997, M.E. French 521 (PERTH); new 
Greenhead-Jurien Rd, 23 Nov. 1997, M.E. French 523 (PERTH); Seabird, low hill along ‘Ambulance’ 
rd, 13 Apr. 1988, M.I.H. Brooker 9930, 9931 (AD, CANB, PERTH); corner of McCormick Pde and 
Edwards St, Seabird, S of Lancelin, 27 Sep. 2001, A A. George 17594 (AD, CANB, NSW, PERTH); 
just S of Seabird, 11 Dec. 1992, D. Nicolle 248 (AD); Wesco Rd, NE of Quinns Rocks, 9 Apr. 1987, 
M.I.H. Brooker 9583 (AD, CANB, PERTH); E of Quinns Rocks, 25 Jan. 1996, D. Nicolle 1648 (AD); 
Yalgorup N.P, 27 Aug. 2008, P. Foreman YG 543 (AD, PERTH). 

Distribution and habitat. Restricted to the west coast of Western Australia, from south of Dongarra 
southwards to Yalgorup National Park (Figure 3). The species is restricted to thin sandy soils on coastal 
limestone ridges, where it grows as a component of shrubland dominated by Acacia species. Associated 
eucalypt species include E. argutifolia, E. decipiens , E.foecunda and E. obtusiflora. 

Conservation status. Although restricted to the coastal strip north and south of Perth where many 
populations are threatened by urban expansion and limestone quarrying, this species is recorded from 
Yalgorup and Yanchep National Parks and is not currently considered to be at risk. 

Notes. Brooker and Hopper (1993) compared this species to E.falcata (presumably the commonly held 
but erroneous application of the name to the mallee variants at the time, i.e. the taxa here recognised 
as E. dorrienii , E. ecostata and E. opimiflora), and distinguished it from ‘ E.falcata ’ by its more effuse 
habit and much shorter pedicels and peduncles. We agree that E. petrensis is most closely related to the 
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Figure 3. Distribution of Eucalyptus dorrienii (inverted triangles), E. ecostata (grey circles), E. opimiflora (light squares), E. 
petrensis (triangles) and E. semiglobosa (dark squares) in Western Australia. 

mallee concept of E.falcata (i.e. E. dorrienii , E. ecostata and E. opimiflora ) but we consider that the 
more effuse habit often evident in the field for E. petrensis is likely to be environmentally determined 
and it is therefore of limited diagnostic value. We consider that E. petrensis is most closely related to 
E. opimiflora , differing from the latter most readily in its more erect umbellasters, stouter peduncles, 
shorter and stouter pedicels, beaked opercula, and the equal-dimensional (about equal length and width), 
globose to truncate-globose fruits. The habitat of E. petrensis also differs from that of E. opimiflora , 
with the latter occurring on lateritic soils rather than coastal limestone dunes. 

A hybrid has been recorded with E. decipiens (see below). 

Eucalyptus decipiens x E. petrensis 

Specimen examined. WESTERN AUSTRALIA: Lime Peaks, Guilderton Rd, 24 Jan. 1989, M.I.H. 
Brooker 10161 (AD, CANB, PERTH). 

8. Eucalyptus opimiflora D.Nicolle & M.E.French, sp. nov. 

Typus. north-east of Badgingarra (near old town site), Western Australia, 28 October 2000, D. Nicolle 
3515 & M.E. French (holo : PERTH 05784778; iso. AD, CANB). 

Eucalyptus sp. Badgingarra (D. Nicolle & M. French DN 3515), Western Australian Herbarium, in 
FloraBase, http://florabase.dec.wa.gov.au/ [accessed May 2012], 
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Eucalyptus falcata subsp. opima D.Nicolle ms, Commonwealth Heads of Australasian Herbaria, in 
Australian Plant Census , http://www.chah.gov.au/apc/index.html [accessed May 2012], 

Mallee to 7 m tall, lignotuber present (resprouter). Bark smooth throughout, grey over paler grey to 
orange-tan-cream, decorticating in strips. Branchlets angular, not waxy. Later seedling leaves elliptical, 
to 35 mm long x 25 mm wide, dull, green to slightly blue-green. Juvenile leaves not waxy. Adult 
leaves lanceolate, 60-110 mm long x 15-25 mm wide, slightly glossy to glossy, slightly blue-green 
to green. Umbellasters loosely erect to down-curved, 7-15-flowered; peduncles angular to slightly 
flattened, 8-14 mm long; pedicels terete to angular, 2-5(-7) mm long. Flower buds cream, not waxy, 
5-8 mm wide; hypanthia smooth to weakly ribbed; opercula conical, smooth or rarely weakly ribbed, 
1.2-2.2 times as long as hypanthia, 8-12 mm long. Stamina!filaments creamy white. Fruits distinct 
from the pedicels, broadly obconical to flattened-hemispherical, smooth to weakly ribbed, 5-7 mm 
long x 7-H mm diam.; disc ±level to descending; valves 3 or 4, around rim level or exserted due to 
style remnants. 

Diagnostic features. Distinguished within the series by its combination of mallee habit (lignotuber 
present; resprouter); smooth bark decorticating in strips; terete to slightly angular, non-waxy branchlets; 
elliptical seedling leaves; relatively small adult leaves; 7-15-flowered, loosely erect to down-curved 
umbellasters; medium-length, slender peduncles and pedicels; non-waxy buds; smooth to weakly ribbed 
bud hypanthia; ±smooth, conical opercula 1.2-2.2 times as long as hypanthia; and medium-sized, 
broadly obconical to slightly hemispherical, ±smooth fruits which are distinct from the pedicels. 

Selected specimens examined (north to south). WESTERN AUSTRALIA: Burma Rd, SE of Geraldton, 
28 Mar. 2010, D. Nicolle 5566 & M.E. French (C ANB, PERTH); 8.5 km down Burma Rd ex Walkaway- 
Nangetty Rd, 30 Aug. 1998, M.E. French 663 (PERTH); 8.6 km S of Walkaway-Casuarinas Rd on 
Burma Rd, 26 Jan. 1983, M.I.H. Brooker 19A 1 (CANB, PERTH); 32 km SSW of Mingenew, Moorlaby 
Rd, 22 km S of Midlands Rd, 30 Sep. 1984, B. Briggs 7509 & L. Johnson (NSW, PERTH); 28 km SSW 
of Mingenew, 12 km SE of Mt Adams, 10 Sep. 1980, S.D. Hopper 1674 (CANB, K, PERTH); 0.6 km 
N along Natta Rd from Tompkins Rd, 200 m W near gravel pit, 23 Nov. 1989, A. Napier & A. Kelly 
547 (PERTH); c. 200 m NW of Green Head turnoff on Brand Hwy, 17 Nov. 1981, M.I.H. Brooker 
7219 (CANB, PERTH); Indian Ocean Drv, near Brand Hwy, 16 Jan. 2007, D. Nicolle 5078 (CANB, 
PERTH); Hi Vallee property (D. & J. Williams), Warradarge track along E side of main valley, 16 May 
1998, M. Hislop 1050 (CANB, PERTH); 45 miles E of Jurien Bay on road to Marchagee, 18 Sep. 
1976, J.S. Beard 7879 (PERTH); 1.2 km S of Boothendara Creek bridge on Brand Hwy, 55.2 km N 
of Cataby on Brand Hwy, 8 Sep. 1980, S.D. Hopper 1671 (PERTH); 6.9 km ex Hwy 1 W on Cadda 
Rd, NW of Badgingarra, 29 Aug. 1998, M.E. French 662 (PERTH); CalcarraWestRd, S of Calingiri, 
27 Mar. 2010, D. Nicolle 5547 & M.E. French (CANB, PERTH); 16 km S of Cunderdin on Quairading 
Rd in private reserve, 21 June 2011, M.E. French 2179 (PERTH). 

Distribution and habitat. Of very scattered distribution in a subcoastal north-south strip from south¬ 
east of Geraldton southwards to south of Cunderdin in Western Australia (Figure 3). Usually occurs 
on or near lateritic breakaways or rises, often in low heath vegetation. Associated eucalypts include 
Corymbia calophylla. Eucalyptus arachnaea, E. drummondii , E. erythronema, E. gittinsii subsp. 
illucida, E. wandoo subsp. wandoo and E. todtiana. 

Etymology. From the Latin opimus (well-fed; fat) and flores (flowers), referring to its fattened buds, 
especially in comparison to the closely related E. dorrienii and E. ecostata. 
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Conservation status. The distribution occurs largely in agricultural areas that have been extensively 
cleared and populations are scattered and generally very small in size (even in conserved areas); 
however, this species is not currently considered to be at risk. Recorded from Alexander Morrison 
National Park and Burma Road, Eneabba and Wongamine Nature Reserves. 

Notes. Eucalyptus opimiflora is here described to accommodate northern populations of plants previously 
included in the mallee variant of E.falcata s. lat. (Brooker & Kleinig 2001). It is distinguished from 
E.falcata s. str. in its lignotuberous mallee habit and generally coarser buds and fruits. 

Eucalyptus opimiflora is most closely related to E.petrensis, differing from the latter in its more loosely- 
held, often pendulous umbellasters, more slender peduncles, longer and more slender pedicels, conical 
opercula, and shorter, broadly obconical to flattened-hemispherical fruits. The habitat of E. opimiflora 
also differs from that of E. petrensis, with the latter being restricted to coastal limestone dunes. 

9. Eucalyptus dorrienii Domin, Repert. Spec. Nov. Regni Veg. 12: 388 (1913). Type'. Cranbrook 
to Warrunup, Western Australia, 1910, A. Dorrien-Smith 7087 (holo: PR image seen; iso. K image 
seen). 

Mallee to 8 m tall, lignotuber present (resprouter). Bark smooth throughout, grey over paler grey to tan 
to yellow cream, decorticating in strips. Branchlets terete to slightly angular, not waxy. Later seedling 
leaves elliptical, not waxy. Juvenile leaves not waxy. Adult leaves (narrow-lanceolate to) lanceolate, 
60-130 mm long x 10-23 mm wide, maturing glossy and dark green. Umbellasters pendulous, 7—19- 
flowered; peduncles terete, 7-16 mm long; pedicels terete, 3-10 mm long. Flower buds yellowish, 
not waxy, 5-9 mm wide; hypanthia ribbed (rarely ±smooth); opercula conical to beaked, smooth, 2-3 
times as long as hypanthia, 8-12 mm long. Staminalfilaments creamy white. Fruits well-defined from 
pedicels, hemispherical to globose, ribbed (rarely almost smooth), 5-9 mm long x 7-10 mm diam.; 
disc ±level; valves 3 or 4, around rim level or exserted due to fragile style remnants. 

Diagnostic features. Distinguished within the series by its combination of mallee habit (lignotuber 
present; resprouter); smooth bark decorticating in strips; terete to slightly angular, non-waxy branchlets; 
elliptical seedling leaves; relatively small adult leaves; 9-19-flowered, pendulous umbellasters; long 
slender peduncles and pedicels; non-waxy buds; ribbed bud hypanthia; smooth, conical to beaked 
opercula 2-3 times as long as hypanthia; and small to medium-sized, hemispherical to globose, ribbed 
fruits which are distinct from the pedicels. 

Selected specimens examined (north to south). WESTERN AUSTRALIA: Boyagin Nature Reserve, 
c. 3.5 km WSW of Boyagin Rock, 8 Nov. 1983, K. Hill 660, L. Johnson & D. Blaxell (CANB, NSW, 
PERTH); Boyagin Rock Rd, 25 Mar. 2010, D. Nicolle 5540 & M.E. French (CANB, PERTH); 
Boyagin Rock area, 19 Apr. 1998, D. Nicolle 2237 (PERTH); Wearne Rd, c. 1 km E of cross roads 
(Pikes Rd?), 22 Oct. 2000, D. Nicolle 3513 & M.E. French (CANB, PERTH); on S side of track, 1 
km NE of Gura Rd, track starts at end of Gura Rd, Peters State Forest Block, c. 6 km NW of Dryandra 
settlement, 26 Aug. 1997, G.J. Keighery & N. Gibson 3188 (PERTH); 8 miles E of Harrismith, 
3 Nov. 1969, M.I.H. Brooker 2265 (CANB, MEL, NSW, PERTH); opposite Tarin Rock grain bins, 
21 Jan. 2001, D. Nicolle 3725 & M.E. French (CANB, PERTH); 250 mW of the eastern boundary 
of Duggan Water Reserve along the track running on the S side of the railway line, 12 Oct. 2005, 
A. Coates 4992 (AD, PERTH); 0.9 km from Dardadine Rd south on O’Connor Rd, 26 Jan. 2001, 
D. Nicolle 3736 & M.E. French (AD, CANB, PERTH); on E side of Carters Rd, 1.5 km N of Orchard 
Rd, Wingedyne N.R. (Res. 28471), c. 20 km WSW of Woodanilling, 1 May 1999, G.J. Keighery & 
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N. Gibson 6356 (MEL, PERTH); W of Albany Hwy,W of Cranbrook, 15 Oct. 1997, M.E. French 321 
(PERTH); c. 1 km N of Randell Rd on Poorrarecup Rd, Menzies Subdistrict, 13 Nov. 1986, K. Hill 
2450, L.A.S. Johnson & D.F. Blaxell (NSW, PERTH); Woojenilup Rd, 24 Mar. 2010, D. Nicolle 5525 
& M.E. French (CANB, PERTH). 

Distribution and habitat. Occurs on the eastern fall of the Darling Range and the adjacent wheatbelt 
in south-western Western Australia, in the area approximately bounded by Beverley in the north, Lake 
Grace in the east and Mount Barker in the south (Figure 3). Occurs as small, scattered populations 
on lateritic gravels in the jarrah and wandoo forests in the west of its distribution and as a component 
of mallee shrublands on sandy soils further east. Associated eucalypts include Corymbia calophylla , 
E. accedens, E. aspersa, E. astringens subsp. astringens, E. angulosa, E. decipiens, E. drummondii, 
E. incrassata,E. latens,E. marginata subsp. marginata,E.pachyloma,E.pluricaulis subsp. pluricaulis, 
E. thamnoides, E. uncinata and E. wandoo subsp. wandoo. 

Conservation status. Not currently considered to be at risk. Although widespread, the species is 
uncommon and often occurs as small, well-separated populations. Recorded from Boyagin and Tarin 
Rock Nature Reserves. 

Notes. Eucalyptus dorrienii belongs to the complex of species previously included in the ‘ mallee ’ concept 
of E.falcata s. lat. (i.e. E. dorrienii, E. ecostata and E. opimiflora ), and the name is here resurrected 
to accommodate plants previously and erroneously considered to represent the ‘typical’ mallee variant 
of E.falcata (Johnson & Hill 1999; Brooker & Kleinig 2001; Nicolle 2005). Chippendale (1988) 
included E. dorrienii in his broader concept of E.falcata at the time (i.e. including mallet/obligate 
seeder variants). Eucalyptus dorrienii is distinguished from E. falcata s. str. by its lignotuberous 
mallee habit and coarser buds and fruits. 

Eucalyptus dorrienii appears to be most closely related to E. opimiflora and E.petrensis , differing from 
both these species mainly in its pendulous umbellasters and ribbed bud hypanthia and fruits. Eucalyptus 
dorrienii is also similar to E. ecostata , differing in the ribbed bud hypanthia (smooth in E. ecostata) 
and the more hemispherical, ribbed fruits (smooth, globular fruits in E. ecostata). The two species are 
largely geographically separated (see Figure 3), although their distributions abut in the area from the 
west Stirling Range to the Pingrup area, and the two species may intergrade along this strip. 

Hybrids are known with Eucalyptus aspersa (of E. ser. Subulatae ), E. decipiens and E. obesa (see 
below). 

Eucalyptus aspersa x E. dorrienii 

Eucalyptus x intrasilvatica L.A.S.Johnson & K.D.Hill, Telopea 8: 214 (1999). Type : 1.5 km south of 
Pikes Rd on south Metro Rd, Western Australia, 17 November 1986, K.D. Hill 2526, L.A.S. Johnson 
& D.F. Blaxell (holo. NSW image seen; iso: PERTH 05900476). 

Selected specimens examined (north to south). WESTERN AUSTRALIA: 7.8 km N ofWearne Rd on 
Metro Rd, 22 Oct. 2000, D. Nicolle 3510 & M.E. French (CANB, PERTH); 7.2 kmN ofWearne Rd on 
Metro Rd, 22 Oct. 2000, D. Nicolle 3509 & M.E. French (CANB, PERTH); 2.8 km from Narrakine Rd 
on Zilkos Rd, 26 Jan. 2001, D. Nicolle 3733 & M.E. French (CANB, PERTH); 1.9 km from Dardadine 
Rd south on O’Connor Rd, 26 Jan. 2001, D. Nicolle 2121 & M.E. French (PERTH). 
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Notes. Johnson and Hill (1999) described two clumps (each probably representing single genets) 
of this putative hybrid as E. intrasilvatica. Several more individuals of this hybrid have since been 
discovered (Nicolle 2005; where described as E. aspersa x E. falcata) and others are likely to be 
scattered throughout the overlapping part of the distribution of E. dorrienii and E. aspersa. Some of 
these clumps (populations) do not occur close to either putative parent and may represent very old 
‘phantom’ hybrids (Pryor & Johnson 1971), given the large size of all known clumps. 

Eucalyptus decipiens x E. dorrienii 

Specimen examined. WESTERN AUSTRALIA: property Killawarra, 27 km S of Kojonup, offWattledale 
Rd and Eight Mile Rd, 20 Mar. 1997, M.E. French 143, 144 (PERTH). 

Eucalyptus dorrienii x E. obesa 

Specimens examined. WESTERN AUSTRALIA: 7.9 km W of Hills Rd on Tarin Rock Rd, 16 Dec. 
1987, M.I.H. Brooker 9834 (CANB, PERTH); 4.7 km from Hills Rd on Tarin Rock Rd, 21 Jan. 2001, 
D. Nicolle 3728 & M.E. French (CANB, PERTH). 

10. Eucalyptus ecostata (Maiden) D.Nicolle & M.E.French, comb, et stat. nov. 

Eucalyptus falcata var. ecostata Maiden, J. Nat. Hist. Soc. Western Australia 3: 173 (1911). Type : 
Hopetoun, Western Australia, November 1909, J.H. Maiden s.n. ( lecto , fide J.H. Maiden, Crit. Rems. 
Eucalyptus 2: 184 (1912): NSW image seen; iso: G n.v ., K image seen, L n.v.). 

Eucalyptus falcata subsp. Jerramungup (Canning CBG 038636), Western Australian Herbarium, in 
FloraBase, http://florabase.dec.wa.gov.au/ [accessed May 2012], 

Eucalyptusfalcata subsp. extenta L. A. S. Johnson & K.D.Hill ms, Commonwealth Heads of Australasian 
Herbaria, in Australian Plant Census , http://www.chah.gov.au/apc/index.html [accessed May 2012], 
Probable synonym - in the absence of a type or reference specimen, and considering that both authors 
of the manuscript name are deceased, we cannot with certainty determine the concept of this name. 

Mallee to 6 m tall, lignotuber present (resprouter). Bark smooth throughout, grey over paler grey to 
orange-tan to cream, decorticating in strips. Branchlets terete to slightly angular, not waxy. Later 
seedling leaves elliptical, to 30 mm long x 20 mm wide, dull, green to slightly blue-green. Juvenile 
leaves not waxy. Adult leaves (narrow-lanceolate to) lanceolate, 70-110 mm long x 13-17 mm wide, 
glossy, dark green. Umbellasters pendulous, 11-15-flowered; peduncles terete, 10-15 mm long; 
pedicels terete, 5-8 mm long. Flower buds yellowish, not waxy, 13-19 mm long x 4-7 mm wide; 
hypanthia smooth; opercula long-conical, smooth, 2-5 times as long as hypanthia, 9-13 mm long. 
Staminal filaments creamy white. Fruits well-defined from pedicels, globose to slightly flattened, 
smooth (sometimes becoming wrinkled or slightly ribbed upon drying), 6-12 mm long x 7-12 mm 
diam.; disc level to descending; valves 3 or 4, around rim level or somewhat exserted due to fragile 
style remnants. 

Diagnostic features. Distinguished within the series by its combination of mallee habit (lignotuber 
present; resprouter); smooth bark decorticating in strips; terete to slightly angular, non-waxy branchlets; 
elliptical seedling leaves; relatively small adult leaves; 11-15-flowered, pendulous umbellasters; long 
slender peduncles and pedicels; non-waxy buds; smooth bud hypanthia; smooth, long-conical opercula 


D. Nicolle & M.E. French, A revision of Eucalyptus ser. Falcatae from south-western Australia 


429 


2-5 times as long as hypanthia; and medium-sized, globose to slightly flattened, generally smooth 
fruits which are distinct from the pedicels. 

Selected specimens examined (west to east). WESTERN AE1STRALIA: Red Gum Pass, Stirling 
Range N.P., 15 Sep. 2004, D. Nicolle 4771 (PERTH); Camel Lake N.R., 1.5 km W of E boundary 
and 5.8 km W of Formby South Rd along Salt River Rd, 23 Mar. 1982, S.D. Hopper 2116 (PERTH); 
S of Wedge Hill, Stirling Range N.P, 27 Sep. 1975, J.S. Beard 7561, 7562 (PERTH); Oakdale Rd, 
near Corackerup N.R., 4 Nov. 2000, D. Nicolle 3564 & M.E. French (CANB, PERTH); on E side 
of Corackerup Rd, 2 km N of Boxwood Hill-Ongerup Rd junction, Corackerup N.R., c. 35 km N of 
Wellstead, 10 June 1999, G.J. Keighery & N. Gibson 3187 (PERTH); Gairdner, 7.6 km on Carney Rd 
near Peniup N.R., 5 Dec. 2002, L. Sweedman 6001 (PERTH); Jerramungup, 13 Nov. 1981, M.I.H. 
Brooker 7160 (CANB, PERTH); 12 miles S of Fitzgerald crossing towards Fitzgerald Reserve, 5 Apr. 
1974, M.I.H. Brooker 4438 (CANB, PERTH); Hamersley Drv, Fitzgerald River N.P, 4 Nov. 2000, 

D. Nicolle 3568 & M.E. French (CANB, PERTH); 3.1 km from Hamersley Drv on Hamersley Inlet 
track, Fitzgerald River N.P, 20 Apr. 1998, D. Nicolle 2244 (AD); Fitzgerald River track, Fitzgerald 
River N.P, 23 Mar. 2010, D. Nicolle 5516 & M.E. French (CANB, PERTH); East Mt Barren, 31 Aug. 
1968, E.M. Bennett 2427 (CANB, PERTH); 9.6 km E of Ravensthorpe. N of Jerdacuttup River where 
South Coast Hwy cuts through Ravensthorpe Range, 9 Nov. 2000, G.F. Craig 5228 (AD, PERTH); 
Elverdton Rd near Mt Desmond, Eyre Botanical District, 18 Nov. 1993, L. Sweedman 3068 (KPBG, 
PERTH); 2 km E of Hopetoun on W edge of limestone pit at S end of old railway formation, 30 Aug. 
1988, N. McQuoid 33 (PERTH); Elverdton Rd, near Mt Desmond, SE of Ravensthorpe, 22 Mar. 
2010, D. Nicolle 5496 & M.E. French (AD, CANB, PERTH); Ravensthorpe Range, survey site R122, 
17.8 km SE of Ravensthorpe, located approximately 1 km E of Kundip mining area along old track 
(Road No. 8432), 5 Sep. 2007, S. Kern , R. Jasper & H. Hughes 17315 (PERTH); corner of Middle 
Rd and Tamerine Rd, N of Hopetoun, 9 Dec. 1992, D. Nicolle 198 (AD); coastal salt lake, 28 km E of 
Hopetoun within Jerdacuttup Lakes N.R. A40156, 1.2 km NW of intersection of Southern Ocean Rd 
and Mason Bay Rd, 29 Oct. 1998, M.N. Lyons & S.D. Lyons 4311 (AD, PERTH); E of Ravensthorpe, 
38 km W of Munglinup, 10 May 1975, G.J. Keighery 621 (KPBG, PERTH); Cheadanup Reserve, 
Munglinup, 15 Apr. 2007, G. Byrne 2624 (PERTH); South Coast Hwy, E of Munglinup River, 22 Mar. 
2010, D. Nicolle 5495 & M.E. French (CANB, PERTH); South Coast, 25 km N of Shoal Cape and 
80 km W of Esperance, 24 Sep. 1968, P.G. Wilson 7767 (CANB, MAAS, PERTH). 

Distribution and habitat. Occurs in the south coastal region ofWestem Australia, from the Stirling Range 
eastwards to near Stokes Inlet, inland to south of Pingrup and through the Ravensthorpe Range (Figure 
3). Occurs as a component of mallee shrubland vegetation on level to hilly topography in a variety 
of well-drained soil types including white sands and lateritic gravels. Associated eucalypts include 

E. angulosa, E. brandiana , E. clivicola, E. conglobata subsp .perata, E. decipiens, E. decurva, E. densa 
subsp. improcera, E. flocktoniae subsp. flocktoniae, E. hebetifolia , E. incrassata , E. lehmannii subsp. 
parallela , E. ligulata subsp. stirlingica, E. marginata subsp. marginata , E. megacornuta , E. obesa, 
E. phaenophylla , E. pleurocarpa , E. preissiana subsp. preissiana , E. redunca , E. sporadica , 
E. suggrandis subsp. suggrandis, E. talyuberlup , E. uncinata and E. wandoo subsp. wandoo. 

Conservation status. Common in its area of occurrence and not considered to be at risk. A common 
component of mallee shrubland vegetation throughout its distribution and recorded from a number of 
reserved areas including Fitzgerald River and Stirling Range National Parks. 

Notes. Eucalyptus ecostata was previously included in E.falcata (as E.falcata var. ecostata ); however, 
the species belongs to the complex of species previously included in the ‘mallee’ concept of E.falcata 
s. lat. (E. dorrienii, E. ecostata and E. opimiflora ), and is more distantly related to the mallet (obligate 
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seeder) species E. falcata s. str. Eucalyptus ecostata is distinguished from E. falcata s. str. by its 
lignotuberous mallee habit, larger flower buds with smooth hypanthia and the larger, more globose 
and smooth fruits. 

Despite its previous inclusion in the ‘mallee’ concept of E. falcata s. lat., E. ecostata appears to be 
most closely related to E. semiglobosa, differing from the latter in its smaller, thinner leaves, smaller 
flower buds with a longer, conical to beaked operculum and the larger, consistently smooth and more 
globose fruits. Intergrades between if ecostata and E. semiglobosa , distinguished by their intermediate 
morphological characteristics, have been collected between Stokes Inlet and Esperance, which is 
geographically between the distribution of the two species (see specimens cited below). Extensive 
and variable intergrading populations with E. goniantha and E. notactites (L.A.S. Johnson & K.D.Hill) 
D.Nicolle & M.E.French also occur to the south-west of the distribution of E. ecostata and these are 
discussed separately below. 

To the south-west of the distribution of E. ecostata , the species forms extensive intergrading populations 
with E. goniantha (south of the Stirling Range towards the south coast near Albany; see specimens cited 
below) and E. notactites (to the north-east of Albany, but mainly restricted to the area from south of 
Manypeaks to the Green Range; see specimens cited below). Some of these intergrading populations 
were previously included in E. goniantha (e.g. Hill & Johnson 1992; Brooker & Kleinig 2001). The 
intergrading populations are morphologically very variable, with the variation between populations 
generally associated with their relative geographical proximity to ‘pure’ E. ecostata (to the north and 
east of the intergrading populations), ‘pure’ E. goniantha (restricted to coastal localities to the south 
and south-west of the intergrading populations) and ‘pure’ E. notactites (restricted to coastal localities 
to the south and south-east of the intergrading populations). In the area from near Manypeaks township 
towards the Porongurup Range, these intergrading populations may also have some genetic influence 
from E. dorrienii, as suggested by their morphological and geographical approach towards this species. 
Scattered populations also considered representative of E. ecostata-E. notactites intergrades are also 
known much further east along the south coast (to east of Ravensthorpe) where the two species are 
in genetic contact. 

A putative hybrid with E. decipiens Endl. is known (see below). 

Eucalyptus decipiens x E. ecostata 

Specimen examined. WESTERN AUSTRALIA: Talyuberlup [Peak], 1 Oct. 1975, J.S. Beard 7619 
(PERTH). 

Eucalyptus ecostata - E. goniantha subsp. goniantha intergrades 

Selected specimens examined (west to east). WESTERN AUSTRALIA: Palmdale Rd, just S of Johnson 
Rd, 24 Mar. 2010, D. Nicolle 5524 & M.E. French (PERTH); Green Range, South Coast Hwy, Hassell 
N.P, 24 Mar. 2010, D. Nicolle 5522 & M.E. French (PERTH). 

Eucalyptus ecostata - E. notactites intergrades 

Selected specimens examined (west to east). WE STERN AUSTRALIA: NiokaFarm, Green Range, 20 
Oct. 1996, M.E. French 88 (PERTH); Nioka farm, NE of Manypeaks town, 27 Jan. 2001, D. Nicolle 
3754 & M.E. French (CANB, PERTH); Whalebone to Quoin Head, 13 Dec. 1988, M.I.H. Brooker 
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10152 (CANB, PERTH); track to Shelly Beach, 22 Mar. 2010, D. Nicolle 5494 & M.E. French 
(CANB, PERTH); Rose Beach Rd (extension of Murray Rd), 22 Mar. 2010, D. Nicolle 5491 & M.E. 
French (PERTH). 

Eucalyptus ecostata - E. semiglobosa intergrades 

Specimens examined (west to east). WESTERN AUSTRALIA: limestone bluffs to E of Stokes Inlet, 
20 Jan. 2001, D. Nicolle 3709 & M.E. French (CANB, PERTH); Quaggi Beach Rd, E of Young River 
Inlet, Esperance Plains, 14 Dec. 1998, M.E. French 762, 765 (PERTH); 7.2 km from South Coast 
Hwy on Farrells Rd to Quaggi Beach, 6 Nov. 2000, D. Nicolle 3587 & M.E. French (AD, CANB, 
PERTH). 

11. Eucalyptus semiglobosa (Brooker) L.A.S.Johnson & K.D.Hill, in K.D.Hill & L.A.S.Johnson, 
Telopea 4: 608 (1992). Eucalyptus goniantha subsp. semiglobosa Brooker, Nuytsia 2: 110 (1976). 
Type , between MtLe Grand and Frenchmans Peak, Western Australia, 22 April 1972, M.I.H. Brooker 
3613 ( holo : CANB; iso. AD, BRI n.v ., K image seen, MEL n.v., NSW image seen, PERTH 01389815, 
PERTH 01389823). 

Mallee to 6 m tall, lignotuber present (resprouter). Bark smooth throughout, grey over paler grey to 
tan, decorticating in strips. Branchlets angular, not waxy. Later seedling leaves orbicular, to 50 mm 
long x 50 mm wide, not waxy. Juvenile leaves not waxy. Adult leaves lanceolate to broad-lanceolate, 
95-120 mm long x 20-40 mm wide, glossy, dark green. Umbellasters pendulous, 7-13-flowered; 
peduncles angular, 14-22 mm long; pedicels 5-10 mm long. Flower buds cream, not waxy, 8-10 mm 
wide; hypanthia smooth to weakly ribbed; opercula hemispherical to bluntly conical, smooth, 1-2 
times as long as hypanthia, 6-9 mm long. Staminal filaments creamy white. Fruits distinct from or 
slightly tapering to the pedicels, hemispherical to globose, smooth to weakly ribbed, 8-10 mm long 
x 11-14 mm diam.; disc ±level; valves 4, around rim level. 

Diagnostic features. Distinguished within the series by its combination of mallee habit (lignotuber 
present; resprouter); smooth bark decorticating in strips; angular, non-waxy branchlets; orbicular 
seedling leaves; medium-sized adult leaves; 7-13-flowered, pendulous umbellasters; long slender 
peduncles; medium-length pedicels; non-waxy buds; smooth to weakly ribbed bud hypanthia; smooth 
hemispherical to bluntly conical opercula 1-2 times as long as hypanthia; and medium-sized to large, 
hemispherical to globose, smooth to weakly ribbed fruits which are distinct from, or slightly tapering 
to, the pedicels. 

Selected specimens examined (west to east). WESTERN AUSTRALIA [localities withheld for 
conservation reasons]: 4 May 2012, D. Nicolle 6379 & M.E. French (AD, PERTH); 14 May 1988, 
L.A.S. Johnson 9067 & M. Johnson (CANB, MEL, NSW, PERTH); 27 Apr. 1972, M.I.H. Brooker 
3615 (CANB, PERTH); 4 Mar. 2003, D. Nicolle 4579 & M.E. French (CANB, PERTH); 21 Mar. 2010, 
D. Nicolle 5486 & M.E. French (PERTH); 19 Apr. 1993, G.F. Craig 2505, 2506 (PERTH); 7 May 
2003, J.A. Cochrane 4594 & A. Crawford (PERTH); 3 Mar. 2003, D. Nicolle 4570 & M.E. French 
(PERTH); 7 May 2003, J.A. Cochrane 4595 & A. Crawford (K, PERTH); 4 Mar. 2003, D. Nicolle 
4577 & M.E. French (CANB, PERTH); 31 Oct. 1989, G.J. Keighery 11931 (PERTH); 20 Sep. 1976, 
R. Hnatiuk 761183 (PERTH); 2 May 2012, D. Nicolle 6366 & M.E. French (AD, PERTH); 2 May 
2012, D. Nicolle 6358 & M.E. French (AD, PERTH). 
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Distribution and habitat. Distributed on the south coast ofWestern Australia, from Esperance eastwards 
to near Point Malcolm and the Russell Range (Figure 3). The species grows in low mallee shrubland 
on sandy or loamy soils, often below granite hills and ledges where rainfall is supplemented by 
runoff. Associated eucalypt species include E. angulosa , E. cooperiana , E. doratoxylon, E. extrica, 
E. incrassata, E. leptocalyx , E. micranthera , E. pleurocarpa and E. uncinata. 

Conservation status. DEC Conservation Codes for Western Australian Flora: Priority Three (Smith 
2012). We regard the species as well defined both morphologically and geographically. It is known 
from relatively few populations but occurs in Cape Le Grand and Cape Arid National Parks. 

Notes. Eucalyptus semiglobosa is morphologically most similar to E. ecostata, but differs from the 
latter most conspicuously in the much shorter, hemispherical to bluntly conical opercula. Apparent 
intergrades between the two species occur between their respective distributions, between Stokes Inlet 
and Esperance (see under E. ecostata ). Hybrids are known with E. kessellii , and includes the type of 
E. balanopelex L.A.S. Johnson & K.D.Hill. These hybrids are discussed separately below. 

Eucalyptus semiglobosa and E. notactites occur nearly sympatrically in Cape Le Grand and Cape Arid 
National Parks (although they appear to be spatially separated ecologically), but without apparent 
interbreeding. These two species were each originally described as subspecies of E. goniantha (Brooker 
1976; Hill & Johnson 1992); however, we consider that specific recognition of both is more appropriate 
and more informative to indicate a closer relationship between the two subspecies of E. goniantha 
than the relationship between E. goniantha and either of E. semiglobosa and E. notactites. We also 
believe that E. semiglobosa and E. notactites are specifically distinct from each other (and other taxa), 
especially considering their lack of interbreeding where occurring near-sympatrically. 

Eucalyptus kessellii subsp. eugnosta x E. semiglobosa 

Eucalyptus balanopelex L.A.S.Johnson & K.D.Hill, in K.D.Hill & L.A.S.Johnson, Telopea 4: 605 
(1992). Type : [E of Esperance], Western Australia [precise locality withheld for conservation reasons], 
6 November 1986, K.D. Hill 2285 & L.A.S. Johnson ( holo : NSW image seen; iso. CANB, CBG n.v ., 
MEL «.v., PERTH 01876147). 

Selected specimens examined. WESTERN AUSTRALIA: [localities withheld for conservation reason] 
8 Dec. 1992, D. Nicolle 169 (AD); 21 Mar. 2010, D. Nicolle 5485 & M.E. French (PERTH). 

Notes. The type locality of E. balanopelex consists of disturbed and degraded remnant overstorey 
vegetation in and around what appears to be an old gravel scrape on the road verges between extensive 
cleared agricultural paddocks. The site supports remnant mallees of E. cooperiana , E. pleurocarpa 
Schauer and E. uncinata Turcz., as well as some E. occidentals Endl. (which we presume have naturally 
regenerated from remnant trees on slightly lower and more swampy ground adjacent to the site) and 
between 10 and 20 mallees which we here regard as ahybrid swarm betweenff kessellii subsp. eugnosta 
L.A.S.Johnson & K.D.Hill and E. semiglobosa. There is a large amount of variation in adult leaf 
width, flower bud shape, size and ornamentation and fruit size between the 10 to 20 plants, with some 
plants typical of the type specimen of E. balanopelex , some plants displaying features more typical of 
E. semiglobosa and some with features tending more towards E. kessellii. While E. semiglobosa and 
E. kessellii do not presently occur at the site, both species are known in the general locality (within a few 
kilometres of the site) and it is likely that both species occurred at or very close to the site prior to the 
clearing of vegetation either side of the road verge in the early 1960s. Prior to agricultural clearing, road 
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construction and gravel extraction, the site appears to be an ecotone between subdued swampy ground 
supporting is. occidentalism level topography of sandy-loam (largely cleared but otherwise typical habitat 
for E. kessellii ) and low granite shelf habitat (atypical habitat forZs. semiglobosa). We hypothesise that 
one or a few E. kessellii - E. semiglobosa hybrids occurred on the ecotone site prior to its disturbance, 
and that the site’s disturbance has resulted in progeny from these hybrids (including backcrosses with 
E. semiglobosa) regenerating on and around the gravel scrape (along with regeneration of E. occidentals). 
Hill and Johnson (1992) cite a second locality under E. balanopelex , which is to the south-west of the 
type locality. The relevant specimen ( L.A.S. Johnson 9067 & M. Johnson) matches E. semiglobosa ; 
however, we have some doubts as to the authenticity of the locality data for this specimen. The locality, 
again a road verge with extensive cleared paddocks either side of the road, has been largely cleared of 
vegetation, with some much-degraded remnant mallees remaining (mainly E.pleurocarpa). We have 
not been able to find any plants of E. ser. Falcatae at this locality or on the road verge either side for 
many kilometres, despite several searches. Eucalyptus balanopelex is currently listed as Priority One 
under DEC Conservation Codes for Western Australian Flora (Smith 2012). We regard it as a variable 
hybrid swarm and recommend that it be delisted. 

12. Eucalyptus notactites (L.A.S.Johnson & K.D.Hill) D.Nicolle & M.E.French, comb, etstat. nov. 

Eucalyptus goniantha subsp. notactites L.A.S.Johnson & K.D.Hill, in K.D.Hill & L.A.S.Johnson, 
Telopea 4: 610 (1992). Type'. Mt Melville garbage tip, 16.5 km from highway, Western Australia, 
12 November 1986, K.D. Hill 2429, L.A.S. Johnson , D.F. Blaxell & M.I.H. Brooker (holo: NSW 
image seen; iso. PERTH 04880072). 

Mallee to 6 m tall, lignotuber present (resprouter). Bark smooth throughout, grey over paler grey to 
reddish tan, decorticating in strips. Branchlets strongly angular to winged, often waxy. Later seedling 
leaves broadly-elliptical to orbicular, to 45 mm long x 35 mm wide, dull, green to slightly blue-green. 
Juvenile leaves not waxy. Adult leaves lanceolate to broad-lanceolate, 90-135 mm long x 20-40 
mm wide, glossy, dark green to slightly blue-green. Umbellasters erect, 11-15-flowered; peduncles 
flattened, 7-11 mm long; pedicels absent or to 1 mm long. Flower buds yellowish, sometimes waxy, 
6-8 mm wide; hypanthia angled; opercula conical to near hemispherical (usually bluntly conical), 
smooth, 1-1.5 times as long as hypanthia, 5-7 mm long. Staminal filaments creamy white. Fruits 
±sessile, crowded, globose to truncate-globose, angled or flat-sided due to crowding, 6-9 mm long x 
8-11 mm diam.; disc level to descending; valves 3 or 4, around rim level. 

Diagnostic features. Distinguished within the series by its combination of mallee habit (lignotuber 
present; resprouter); smooth bark decorticating in strips; strongly angular to winged, often waxy 
branchlets; broadly-elliptical to orbicular seedling leaves; medium-sized adult leaves; 11-15-flowered, 
erect umbellasters; short to medium-length, flattened peduncles; absent or very short pedicels; 
sometimes waxy buds; angled bud hypanthia; smooth, near hemispherical to bluntly conical opercula 
1-1.5 times as long as hypanthia; and small to medium-sized, globose to truncate-globose, angled or 
flat-sided, crowded fruits. 

Selected specimens examined (west to east). WESTERN AE1STRALIA: walking track on Flinders 
Peninsula, 20 July 1988, M.L.H. Brooker 9993 (CANB, PERTH); Mt Gardner, E of Albany, 29 May 
1964 ,A.S. George 6326 (PERTH); West Ridge, Two Peoples Bay Reserve, 15 Nov. 1981, M.L.H. Brooker 
7191 (CANB, NSW, PERTH); gully from Normans Inlet, E side, 300 m from beach, 30 June 1994, 
C.J. Robinson 1113 (PERTH); Waychinicup Inlet, 3 Oct. 1986, G.J. Keighery 9913 (PERTH); Cheyne 
Beach, 28 Dec. 1979, M.L.H. Brooker 6688 (CANB, PERTH); Wellstead Rd to Cape Riche, at the Mt 
Maxwell [sic; Mount Melville] rubbish tip with a view to the sea, 3 May 1999, A. V. Slee 4116 (CANB, 
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PERTH); Mt Melville garbage tip, 10 Dec. 1992, D. Nicolle 220 (AD); Swan Gully, 8.5 km NNW of 
Cape Riche, 6 Oct. 1987, S.D. Hopper 6193 (PERTH); c. 1 km from the mouth of the Beaufort Inlet 
along Pallinup Estuary rd, 15 Oct. 1991, P.J. White 280 (PERTH); Pallinup River Estuary, 19 Nov. 
1982, H. Demarz 9456 (PERTH); 3 km NW of Mt Melville, 23 Jan. 1997, R. Davis 2271 (PERTH); 
Dillon Bay track, off the end of Dillon Bay Rd, W of Bremer Bay, 5 Nov. 1991, A. McQuoid 236 
(PERTH); Pt Henry, S of Bremer Bay, 27 Jan. 2001, D. Nicolle 3747 & M.E. French (PERTH); Sandy 
Hook Is. near Esperance, 1 May 1982, M.I.H. Brooker 7492, 7493 (CANB, PERTH); above beach 
on NE side of Sandy Hook Is., Recherche Archipelago, 8 Mar. 2003, D. Nicolle 4605 & M.E. French 
(CANB, PERTH); Cape Le Grand, c. 400 m due NE of E. insularis site, 8 Sep. 1988, K. Hill 3156 
(CANB, NSW, PERTH); Cape Le Grand N.P, 4 km E of access road to Frenchmans Peak, 15 Dec. 
2000, W. O ’Sullivan 1192 (PERTH); Cape Le Grand Rd, 8 Dec. 1992, D. Nicolle 177 (AD); Mondrain 
Is., 21 Nov. 2002, S.D. Hopper 8575 (PERTH); Lucky Bay, 1.5 miles S of Frenchmans Peak, 6 June 
1969, D.J. Carr & S.G.M. Carr 1161 (CANB, PERTH); N of Mt Arid, Cape Arid N.P, 3 May 2012, 

D. Nicolle 6369 & M.E. French (PERTH). 

Distribution and habitat. Restricted to the south coast of Western Australia, where the species is 
strictly coastal, occurring from Flinders Peninsula south of Albany eastwards to Cape Arid and the 
islands of the Recherche Archipelago (including Sandy Hook and Mondrain Islands; Figure 4). The 
species occurs in (often dense) mallee shrubland on loamy soils. Associated eucalypt species include 
Eucalyptus adesmophloia, E. angulosa, E. aquilina, E. calcicola subsp. unita, E. conferruminata 
subsp. recherche, E. cornuta, E. extrica, E. incrassata, E. lehmannii subsp. lehmannii, E. occidentals, 

E. pleurocarpa, E. preissiana subsp. preissiana, E. redunca and E. tetraptera. 

Conservation status. Many populations occur in reserved areas and the species is not considered to 
be at risk. Collections have been made from Cape Arid, Cape Le Grand and Waychinicup National 
Parks and Recherche Archipelago and Two Peoples Bay Nature Reserves. 

Notes. A distinctive species in the series, especially in the angular to winged, sometimes waxy branchlets 
(waxiness is otherwise known in the series only in E. annettae). It also differs from other species of 
E. subser. Rugatae in its sessile, crowded buds and fruits. 

Hill and Johnson (1992) described this taxon as E. goniantha subsp. notactites , but we consider that 
specific status is more appropriate, especially considering that E. goniantha and E. notactites occur 
sympatrically (although they may be spatially separated ecologically) on Flinders Peninsula, south 
of Albany, without any significant interbreeding. Eucalyptus notactites intergrades extensively with 
E. ecostata north-east of Albany (especially between Two Peoples Bay and the Green Range; see 
specimens cited under E. ecostata ), but these two species are otherwise morphologically distinct and 
consistent throughout their respective distributions. A putative hybrid is known with E. adesmophloia 
(Brooker & Hopper) D.Nicolle & M.E.French (see below). 

Eucalyptus adesmophloia x E. notactites 

Specimen examined. WESTERN AUSTRALIA: c. 3 km from Bremer Bay Rd on Reef Beach Rd, 
27 Jan. 2001, D. Nicolle 3749 & M.E. French (CANB, PERTH). 

13. Eucalyptus goniantha Turcz., Bull. Soc. Imp. Naturalistes Moscou 20( 1): 163 (1847). Eucalyptus 
incrassata Labill. var. goniantha (Turcz.) Maiden, Crit. Revis. Eucalyptus 1: 103 (1904). Type : Swan 
River Colony, [Western Australia], 1843, J. Drummond 3:71 (holo\ KW; iso. BM /tv., CGE n.v, E 
n.v. , FI n.v., G n.v., K image seen, NSW image seen, W n.v.). 
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Figure 4. Distribution of Eucalyptus goniantha subsp. goniantha (inverted triangles), E. goniantha subsp. kynoura (triangle) 
and E. notactites (grey circles) in Western Australia. 


Mallee to 6 m tall, lignotuber present (resprouter). Bark smooth throughout, pale grey to brown, 
decorticating in strips. Branchlets terete to slightly angular, not waxy. Later seedling leaves elliptical 
to orbicular. Juvenile leaves not waxy. Adult leaves lanceolate, 80-135 mm long x 20-32 mm wide, 
glossy, green. Umbellasters pendulous, 7-11-flowered; peduncles angular to slightly flattened, 
11-15 mm long; pedicels angular, 2-10 mm long. Flower buds creamy yellow, not waxy, 6-11 mm 
wide; hypanthia weakly to strongly ribbed; opercula bluntly conical to bluntly beaked, smooth to 
strongly ribbed, 1.5-2 times as long as hypanthia, 9-13 mm long. Staminalfilaments creamy white. 
Fruits moderately distinct from pedicels, truncate-globose, weakly to strongly ribbed, 7-11 mm long 
x 8-14 mm diam.; disc level to descending; valves 3 or 4, around rim level or exserted due to fragile 
style remnants. 

Diagnostic features. Distinguished within the series by its combination of mallee habit (lignotuber 
present; resprouter); smooth bark decorticating in strips; terete to slightly angular, non-waxy 
branchlets; elliptical to orbicular seedling leaves; medium-sized adult leaves; 7-11 -flowered, pendulous 
umbellasters; medium to long, angularto slightly-flattened peduncles; shortto medium-length pedicels; 
non-waxy buds; ribbed bud hypanthia; slightly to strongly ribbed, beaked opercula 1.5-2 times as 
long as hypanthia; and medium-sized, truncate-globose, slightly to strongly ribbed fruits which are 
moderately distinct from the pedicels. 

Notes. Our concept of E. goniantha differs somewhat from previous accounts (e.g. Hill & Johnson 
1992; Brooker & Kleinig 2001), and we restrict the species to coastal and near-coastal sites from Point 
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Hillier (west of Denmark) eastwards along the coast to near Manypeaks township. We regard many 
populations of mallees that have previously been included in E. goniantha to the south, east and north 
of Manypeaks township (and extending from south of the Stirling Range towards the south coast near 
Two Peoples Bay) as morphologically variable intergrades between E. goniantha and E. ecostata , 
E. goniantha and E. dorrienii , and E. ecostata and E. notactites (see discussion under E. ecostata). 

We recognise two subspecies that form a geographical replacement pattern and differ from one another 
in the degree of flower bud and fruit ornamentation. Both subspecies are known from relatively few 
populations and both may be threatened from coastal development. 

13a. Eucalyptus goniantha subsp. goniantha 

Flower buds with hypanthia weakly to moderately ribbed; opercula smooth to slightly ribbed. Fruits 
weakly to moderately ribbed. 

Specimens examined (west to east). WESTERN AUSTRALIA: [localities witheld for conservation 
reasons] 22 Oct. 1992, C.J. Robinson 965 (PERTH); 21 Jan. 1994, L. Sweedman 3257 (KPBG, PERTH); 
27 May 1982, S.D. Hopper 2183 (PERTH); 22 July 2005, S. Barrett 1364 (PERTH); 20 July 1988, 
M.LH. Brooker 9993 (CANB, PERTH); 5 Dec. 1986, G.J. Keighery 8662 (PERTH); 2 Apr. 2002, 
M.E. French 1394 (PERTH); 29 Nov. 1984, M.LH. Brooker 8738 (CANB, PERTH); 20 Jan. 1996, D. 
Nicolle 1626 (PERTH); 26 Nov. 1987, M.I.H. Brooker 9822 (CANB, PERTH). 

Distribution and habitat. Restricted to the far south coast of Western Australia, from Mutton Bird 
Island (west of Albany) eastwards to Flinders Peninsula (south of Albany) and north-east towards 
Manypeaks (Figure 4). The species is restricted to exposed coastal or subcoastal sites, where it grows 
on thin sandy soils overlying limestone or rarely granite, often on limestone ridges or cliffs in low 
mallee shrubland. Associated species include E. angulosa and Agonis flexuosa. 

Conservation status. DEC Conservation Codes for Western Australian Flora: Priority Four (Smith 
2012). The species is restricted in distribution and known from relatively few sites. Recorded from 
Tomdirrup National Park. 

Notes. Intergrades between E. goniantha subsp. goniantha and subsp. kynoura are not known, but may 
occur in the region between known populations of the two subspecies (between Mutton Bird Island 
and Point Hillier). Eucalyptus goniantha subsp. goniantha is sympatric with E. notactites on Flinders 
Peninsula (although they may be spatially separated ecologically) without apparent interbreeding. 

Inland of the distribution of E. goniantha subsp. goniantha , the subspecies forms extensive intergrading 
populations with E. ecostata (south of the Stirling Range towards the south coast near Albany; see 
specimens cited under E. ecostata ). 

13b. Eucalyptus goniantha subsp. kynoura D.Nicolle & M.E.French, subsp. nov. 

Typus. west of Denmark, Western Australia [precise locality withheld for conservation reasons], 28 
January 2001, D. Nicolle 3759 & M.E. French ( holo: PERTH 05810647; iso. CANB). 

Eucalyptus sp. Point Hillier (D. Nicolle & M. French DN 3759), Western Australian Herbarium, in 
FloraBase, http://florabase.dec.wa.gov.au/ [accessed May 2012], 
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Eucalyptus kynoura D.Nicolle ms, Commonwealth Heads of Australasian Herbaria, in Australian 
Plant Census , http://www.chah.gov.au/apc/index.html [accessed May 2012], 

Flower buds with hypanthia strongly ribbed; opercula strongly ribbed. Fruits strongly ribbed. (Figure 5) 

Specimen examined. WESTERN AUSTRALIA: [localities withheld for conservation reasons]: 28 Jan. 
2001, D. Nicolle 3760 & M.E. French (CANB, PERTH). 

Distribution and habitat. Known only from the type population, growing in low shrubland on a very 
steep, crumbling limestone slope at Point Hillier, west of Denmark on the far south coast of Western 
Australia (Figures 4, 5). 

Etymology. From the Greek kynouron (sea-cliff), referring to the habitat of the only known 
population. 

Conservation status. Recently listed as Priority One under DEC Conservation Codes for Western 
Australian Flora, under the name E. sp. Point Hillier (D. Nicolle & M. French DN 3759) (M. Smith 
pers. comm.). Known only from the type population, which consists of only a few mallees on a very 
steep slope of crumbling limestone. Further survey is required. 

Notes. This is the western subspecies of E. goniantha, and is distinctive in its strongly ribbed flower 
buds and fruits. 

14. Eucalyptus kessellii Maiden & Blakely, J. & Proc. Roy. Soc. New South Wales 59: 187 (1925). 
Type : Salmon Gums, 66 miles north of Esperance, Western Australia, 25 May 1924, W.P. Brown per 
C.A. Gardner 944a ( holo : NSW image seen; iso. PERTH 01007726). 

Mallee to 10 m tall (rarely single-stemmed and tree-like), lignotuber present (resprouter). Bark 
rough on lower stems in thicker-stemmed plants, hard but relatively thin, dark grey; smooth above 
or commonly smooth throughout (in smaller and/or more frequently burnt plants), light grey to tan 
over pale yellow to cream, decorticating in strips. Branchlets angular, not waxy. Later seedling leaves 
orbicular, to 80 mm long x 75 mm wide, dull, green, not waxy. Juvenile leaves not waxy. Adult leaves 
lanceolate to broad-lanceolate, 90-130 mm long x 23-50 mm wide, glossy, dark green. Umbellasters 
rigidly down-turned, 3- or 7-flowered; peduncles flattened and apically broadening, 10-22 mm long 
x 9-13 mm wide apically; pedicels absent or to 5 mm long. Flower buds creamy yellow, not waxy, 
10-14 mm wide; hypanthia nearly smooth to strongly ribbed; opercula conical to slightly beaked, 
smooth to strongly ribbed, 1-2 times as long as hypanthia, usually wider than the hypanthium at the 
join, 7-10 mm long. Staminalfilaments pale to mid-yellow. Fruits sessile or tapering to the pedicels, 
obconical, nearly smooth to strongly ribbed, 12-17 mm long x 11-17 mm diam.; disc ±level; valves 
4 or 5, around rim level or exserted due to fragile style remnants. 

Diagnostic features. Distinguished within the series by its combination of mallee habit (lignotuber 
present; resprouter); smooth bark throughout or rough bark on the lower stems; angular, non-waxy 
branchlets; orbicular, apiculate seedling leaves; relatively large adult leaves; 3- or 7-flowered, rigidly 
down-turned umbellasters; long, broadly flattened peduncles, angular pedicels; nearly smooth to ribbed 
bud hypanthia; smooth, conical to slightly beaked opercula 1-2 times as long as hypanthia; and large, 
obconical, nearly smooth to strongly ribbed fruits which taper to the pedicels. 
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Figure 5. Eucalyptus goniantha subsp. kynoura. A - habitat and habit at type locality, D. Nicolle 4277 & M.E. French ; 
B - flower buds, D. Nicolle 3760 & M.E. French ; C - buds and flowers, FI of D. Nicolle 3759 & M.E. French ; D - fruits, FI 
of D. Nicolle 3759 & M.E. French. 


Notes. Two weakly defined subspecies are recognised, forming a geographical replacement pattern, and 
differing from one another primarily in the ornamentation of the flower buds and fruits. There are other 
trending (but non-exclusive) morphological characteristics that tend to differentiate the two subspecies, 
most notably the number of flowers in each umbellaster (mostly 3-flowered with some 7-flowered 
umbellasters in subsp. kessellii and consistently 7-flowered umbellasters in subsp. eugnosta). The 
two subspecies appear to intergrade in an area south of Salmon Gums (on the Kalgoorlie-Esperance 
highway). 

In addition to flower bud and fruit ornamentation and flower number per umbellaster, Hill and Johnson 
(1992) differentiated the two subspecies by the persistence of bark on the lower trunk (bark persistent 
on lower trunk in subsp. kessellii vs. bark smooth in subsp. eugnosta ). Our field observations indicate 
that both subspecies can be rough-barked in individuals with larger-diameter stems (i.e. older or 
larger-sized individuals). Our field observations also indicate that subsp. kessellii more commonly has 
rough bark on the lower stems, but that this appears to be related to subsp. kessellii more commonly 
growing larger in the field, associated with its occurrence more inland and in habitats less subject to 
frequent wildfire compared to subsp. eugnosta. We conclude that the presence and extent of persistent 
bark in E. kessellii is determined by stem diameter (and therefore the age of the individual), which 
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in turn is environmentally determined by coastal exposure and fire frequency. We therefore cannot 
distinguish the two subspecies using bark characteristics. We note that in Euclid (Slee et al. 2006), 
the two subspecies of E. kessellii were not recognised, primarily because the authors of the electronic 
key could not correlate the bark characteristics described by Hill and Johnson (1992) with the other 
‘real’ differences in flower bud and fruit ornamentation and flower number per umbellaster between 
the two subspecies. 

14a. Eucalyptus kessellii subsp. kessellii 

Umbellaster s 3(rarely 7)-flowered. Flower buds strongly ribbed; opercula strongly ribbed. Fruits 
strongly ribbed, ribs (1—)2—3 mm high. 

Selected specimens examined (west to east). WESTERN AUSTRALIA: 28 km NE of Salmon Gums, 
7 Mar. 1980, K. Newbey 6677 (PERTH); Sunrise Hill Rd, E of Salmon Gums, 4 May 2012, D. Nicolle 
6382 & M.E. French (PERTH); Dempster Rd N of Ridley Rd, 22 Nov. 1994, D. Nicolle 1101 (AD); 
7.1 km NE from Mt Ridley t/o on Dempster Rd, 9 Apr. 1985, M.I.H. Brooker 8919 (CANB, PERTH); 
on track which is a continuation of Dempster Rd 13.9 km N of Mt Ridley turnoff, 17 Nov. 1999, 
W. O’Sullivan 855 (PERTH); 28 km NE of Mt Ridley, NE of Esperance, Roe district, 5 Nov. 1986, 

D. F. Blctxell 86-091, K. Hill, L.A.S. Johnson & MJ.H. Brooker (NSW, PERTH); 23 km NE of Mt 
Ney, 6 May 1983, M.A. Burgman 1238 & S. McNee (PERTH). 

Distribution and habitat. Occurs from north-east of Salmon Gums eastwards to the north of Mt 
Ridley and Mt Ney, north-east of Esperance in Western Australia (Figure 2). The subspecies is 
not known from the cleared agricultural lands of the Esperance plains. The subspecies grows 
in calcareous loams on level topography in tall mallee shrubland. Associated eucalypt species 
include E. balladoniensis subsp. balladoniensis, E. delicata, E. dielsii, E. eremophila, E. extensa, 

E. flocktoniae subsp. hebes , E. kumarlensis, E. leptocalyx , E. ovularis, E. oleosa subsp. cylindroidea , 
E. platycorys, E. quadrans , E. tumida , E. uncinata, E. urna and E. valens. 

Conservation status. Not currently considered to be at risk. Largely confined to crown land although 
is known from Scadden Nature Reserve. 

Notes. Eucalyptus kessellii subsp. kessellii is distinguished from subsp. eugnosta by the mostly 
3-flowered (rarely 7-flowered) umbellasters and the strongly ribbed flower buds and fruits. The 
subspecies occurs inland of subsp. eugnosta , from the Salmon Gums area eastwards. South of Salmon 
Gums, in the area between Circle Valley and Scadden, subsp. kessellii grades into subsp. eugnosta , 
with such intergrades being distinguished by their intermediate morphology (having variably 3- and 
7-flowered umbellasters and variable or moderately-ribbed buds and fruits). 

Eucalyptus kessellii subsp. eugnosta - subsp. kessellii intergrades 

Selected specimens examined (north to south). WESTERN AUSTRALIA: Circle Valley, 7 Nov. 1953, 
C.A. Gardner 11168 (PERTH); 10 miles N of Scadden, Apr. 1929, G.E. Brockway s.n. (PERTH); 5.5 
miles N of Scadden, 10 Apr. 1966, E.M. Scrymgeour 457 (PERTH); 2 miles N of Scadden, Apr. 1929, 
G.E. Brockway s. n. (PERTH); Scadden, 1 Apr. 1968, D.J. Carr & S. G.M. Carr 647 (AD, CANB, MEL, 
NSW, PERTH); Scadden, 13 June 2000, B. Archer 1596 (CANB, MEL, PERTH). 
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14b. Eucalyptus kessellii subsp. eugnosta L.A.S. Johnson & K.D.Hill, in K.D.Hill & L.A.S.Johnson, 
Telopea 4: 613 (1992). Type. 15.2 km west of highway on Speddingup West Road, Western Australia, 
7 November 1986, K.D. Hill 2297, LAS. Johnson, D.F. Blaxell & MJ.H. Brooker (holo\ NSW image 
seen; iso. CANB, CBG n.v., MEL n.v., PERTH 01931717). 

Umbellasters 7-flowered. Flower buds weakly to moderately ribbed; opercula smooth or weakly 
ribbed. Fruits weakly to moderately ribbed, ribs <1 mm high. 

Selected specimens examined (west to east). WESTERN AUSTRALIA: Ravensthorpe Range, 10 June 
1969, A. Kessell 879 (PERTH); S edge of Laurina Rd, 0.9 km W of Steere River crossing, 30 June 
1988, N. McQuoid 18 (PERTH); Hopetoun-Ravensthorpe Rd, 23 Oct. 1978, D.J. Carr & S.G.M. Carr 
2264 (AD, BRI, CANB, DNA, MEL, NSW, PERTH); 19 miles E of Ravensthorpe, 15 Mar. 1957, J. W. 
Green 1225 (PERTH); Ravensthorpe Range, survey site R193,30.1 km ESE of Ravensthorpe, E slope 
of Bandalup Hill, c. 800 m E of Mason Bay Rd, 9 Oct. 2007, S. Kern & R. Jasper 18186 (PERTH); 14.6 
km N of Springvale Rd, on Mason Bay Rd, 11 Apr. 1985, MJ.H. Brooker 8938 (CANB, PERTH); 5.2 
km E of Coujinup Rd along Bandalup Rd, 26 Feb. 1993, P.J. White 516 (CANB, PERTH); c. 0.2 km 
from Rockhole Rd [along Rawlinson Rd towards West Point Rd - NW of Munglinup], 26 Sep. 1985, 
L.J. Nunn 353 (CANB, PERTH); Cascade Rd, c. 13 km N of Cascade Rd-Rolland Rd corner, 13 Aug. 
2000, E. Tink 512 (PERTH); Cascades, 113 km NW of West Point Rd, Roe District, 19 Sep. 1999, 
S. Donaldson 2243, G.T. Chandler & A. Monro (CANB, NSW, PERTH); Hwy 1, halfway between 
Esperance and Ravensthorpe, 29 Sep. 1996, C.E. Ecroyd 224 (PERTH); 1 km on Rowlands Rd from 
Carmody Rd (before Clare Rd), 20 Jan. 1981, G.J. Keighery 3743 (PERTH); Esperance Road just 
opposite Fanny Cove, 10 Sep. 1969, D.J. Carr & S.G.M. Carr 1150 (CANB, PERTH); Speddingup 
Rd West, E of Dalyup Rd, 6 Dec. 1992, D. Nicolle 164 (AD); 4.5 miles S of Grass Patch, 25 Mar. 
1968, G.M. Chippendale 396 (CANB, PERTH); 29.7 miles E of Esperance, 15 Feb. 1970, MJ.H. 
Brooker 2506 (PERTH); 30 miles E of Esperance, 24 Feb. 1966, A.S. George 7632 & S.G.M. Carr 
(PERTH); 30 miles E of Esperance on the Fisheries Rd, 9 Apr. 1974, MJ.H. Brooker 4478 (CANB, 
PERTH); Savage Rd, Esperance Plains, E of Esperance, 14 Nov. 1997, M.E. French 340 (PERTH); 
35.6 km along Howick Rd to NW of Muntz Rd crossing, E of Esperance, 21 Oct. 1983, K. Hill 287 
& L. Johnson (CANB, NSW, PERTH); Howick Rd, between Mt Ney Rd and Coolinup Rd, 4 May 
2012, D. Nicolle 6376 & M.E. French (AD, PERTH). 

Distribution andhabitat. Occurs in subcoastal areas of southern Western Australia, from the Ravensthorpe 
Range eastwards to near Condingup and including the Gibson and Scadden areas north of Esperance 
(Figure 2). The subspecies grows in calcareous loams on level or slightly undulating topography in 
mallee shrubland. Associated eucalypt species include E. cylindriflora , E. eremophila , E.forrestiana , 
E. incrassata, E. indurata, E. leptocalyx, E. micranthera, E. obesa, E. oleosa subsp. cylindroidea , 
E. phaenophylla , E. pleurocarpa , E. stoatei, E. sweedmaniana, E. tetraptera , E. tumida , E. uncinata 
and E. valens. 

Conservation status. Not currently considered to be at risk. Although a common component of mallee 
shrubland vegetation over its area of occurrence, the area is mostly within cleared agricultural area 
and the subspecies has not been recorded from a conservation reserve. 

Notes. Eucalyptus kessellii subsp. eugnosta is distinguished from subsp. kessellii by the consistently 
7-flowered umbellasters and the weakly ribbed flower buds and fruits. To the north-east of its distribution, 
in an area south of Salmon Gums, subsp. eugnosta grades into subsp. kessellii , with such intergrades 
being distinguished by their intermediate morphology (having variably 3- and 7-flowered umbellasters 
and variable or moderately-ribbed buds and fruits). 
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At the eastern end of the distribution of E. kessellii subsp. eugnosta (Wittenoom Hills and south of Mt 
Ney), the subspecies can have weakly and variably waxy branchlets and/or new growth (e.g. K. Hill 
287 & L. Johnson ; D. Nicolle 6376 & M.E. French). The weakly and variably waxy branchlets and/ 
or new growth within these populations may suggest some past or contemporary genetic influence 
from E. annettae ; however, in all other features this population is consistent with E. kessellii subsp. 
eugnosta , including its lignotuberous mallee habit. We regard these populations to be within our 
concept of E. kessellii subsp. eugnosta. 

Putative hybrids are known with E. semiglobosa (see under E. semiglobosa ) and E. obesa (see 
below). 

Eucalyptus kessellii subsp. eugnosta x E. obesa 

Specimen examined. WESTERN AUSTRALIA: 150 m NE of corner Backmans Rd & Scadden Rd, 
21 Mar. 2010, D. Nicolle 5484 & M.E. French (PERTH). 

15. Eucalyptus annettae D.Nicolle & M.E.French, sp. nov. 

Typus. [CapeAridNational Park], Western Australia [precise locality withheld for conservation reasons], 
7 April 2011, D. Nicolle 6011 & M.E. French (holo: PERTH 08262136; iso. AD, CANB, NSW). 

Eucalyptus sp. Point Malcolm (D. Nicolle 6011 & M.E. French), Western Australian Herbarium, in 
FloraBase, http://florabase.dec.wa.gov.au/ [accessed May 2012]; D. Nicolle, M.E. French & K.R. 
Thiele, Nuytsia 22(3): 109 (2012). 

Tree (mallet) to 8 m tall, lignotuber absent (obligate seeder). Bark rough on lower stems in thicker 
stemmed plants, hard but relatively thin, dark grey; smooth above or commonly smooth throughout 
(in smaller/younger plants), dull, grey over cream, decorticating in strips. Branchlets angular, 
waxy. Later seedling leaves orbicular, dull, grey-green, waxy. Juvenile leaves waxy. Adult leaves 
lanceolate to broad-lanceolate, 90-130 mm long x 23-50 mm wide, dull, bluish and waxy when 
young, maturing glossy, green. Umbellasters rigidly down-turned, 7-flowered; peduncles flattened 
and apically broadening, 20-26 mm long x 8-13 mm wide apically; pedicels absent or to 5 mm long. 
Flower buds waxy, 14-16 mm wide; hypanthia ribbed; opercula conical to slightly beaked, smooth 
to weakly ribbed, 1-2 times as long as hypanthia, wider than the hypanthium at the join, 10 mm long. 
Staminal filaments mid-yellow. Fruits waxy, sessile or tapering to the pedicels, obconical, weakly to 
moderately ribbed (ribs to 1 mm high), 12-17 mm long x 14-20 mm diam.; disc ±level; valves 5 or 
6, around rim level or exserted due to fragile style remnants. (Figure 6) 

Diagnosticfeatures. Distinguished within the series by its combination of tree habit (lignotuber absent; 
obligate seeder); smooth bark throughout or rough bark on the lower stems; angular, waxy branchlets; 
orbicular, apiculate seedling leaves; large adult leaves; 7-flowered, rigidly down-turned umbellasters; 
broadly flattened peduncles, angular pedicels; ribbed bud hypanthia; smooth to weakly ribbed, conical 
to slightly beaked opercula 1-2 times as long as hypanthia; and large, obconical, weakly to moderately 
ribbed fruits which taper to the pedicels. 

Selected specimens examined (north to south). WESTERN AUSTRALIA: [localities withheld for 
conservation reasons] 2 May 2012, D. Nicolle 6359 & M.E. French (AD, PERTH); 6 Nov. 1980, 
K. Newbey 7884 (PERTH); 20 Apr. 1993, C.F. Craig 2532 (PERTH); 2 May 2012, D. Nicolle 6362 
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Figure 6. Eucalyptus annettae. A - habitat and habit, D. Nicolle 6359 & M.E. French. This site was apparently subject 
to wildfire one to two years ago, with the mature individuals of E. annettae killed by the fire now evident as slender 
emergent sticks and with post-fire seedlings of E. annettae evident as lower bluish-leaved plants; B -bark, D. Nicolle 
6014 & M.E. French ; C - seedlings north of Tookle-Jenna Rock; D - flowers, D. Nicolle 3759 & M.E. French ; E - buds, 
D. Nicolle 6014 & M.E. French ; F - fruits, D. Nicolle 6014 & M.E. French. 
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& M.E. French (AD, PERTH); Aug. 1985, K. Tiedemann s.n. (PERTH); 7 Apr. 2011, D. Nicolle 6013 
& M.E. French (CANB, PERTH); 8 Apr. 1985, M.I.H. Brooker 8914 (CANB, PERTH). 

Distribution and habitat. All collections are in the vicinity of Tookle-Jenna Rock, about 15 km south-west 
of Israelite Bay on the south coast of Western Australia (Figure 2). The species grows as an emergent 
in low shrubland on grey clay or thin sand over clay soils on level or very slightly sloping ground, 
sometimes with outcropping limestone (Figure 6). Associated eucalypt species include E. brachycalyx , 
E. conglobata subsp. conglobata, E. cooperiana, E. extrica, E. incrassata, E. leptocalyx, E. tumida 
and E. uncinata 

Etymology. Named for Annett Borner, geo-ecologist, nature photographer and scientific publication 
editor, and the wife of one of us (DN). Annett was a field companion at the time we first encountered 
the species and on our subsequent field trip to collect the species. Our serendipitous discovery of this 
special and unusual species perfectly parallels our initial chance meeting and ‘discovery’ of Annett 
in the field on an earlier field expedition. 

Conservation status. Recently listed as Priority Two under DEC Conservation Codes for Western 
Australian Flora under the name E. sp. Point Malcolm (D. Nicolle & M.E. French DN 6011) (M. Smith 
pers. comm.). All collections are within Cape Arid National Park and Nuytsland Nature Reserve, but 
are severely burnt frequently and are within a 10 km linear range. 

Notes. Eucalyptus annettae is a distinctive species in the field due to its mallet (obligate seeder) habit, 
waxy adult features and large adult leaves, flower buds and fruits. The species has obvious affinities 
to E. kessellii , from which it can be distinguished by the lack of a lignotuber (obligate seeder; mallet 
habit), waxy branchlets, waxy juvenile leaves, waxy young adult leaves, very broad, flattened peduncles, 
waxy flower buds and large waxy fruits. 

Hill and Johnson (1992) included several specimens of E. annettae in their concept of E. kessellii 
subsp. eugnosta, but did not collect the species in the field themselves and were therefore unaware of 
the important difference in life-form which is distinctive in the field. 

Eucalyptus subser. Decipientes Brooker & Hopper, Nuytsia 9:18 (1993). Type'. Eucalyptus decipiens 
Endl. 

Eucalyptus subser. Decipientes is distinguished in E. ser. Falcatae by its emarginate juvenile leaves. 
Both Brooker and Hopper (1993) and Brooker (2000) use a number of other characteristics to 
distinguish the series from E. subser. Rugatae (including umbellaster orientation, pedicel presence/ 
length and other seedling leaf characteristics); however, we find that none of these other characteristics 
are mutually exclusive, and although they appear to indicate character ‘trends’, they are not useful in 
distinguishing the subseries. Eucalyptus subser. Decipientes includes 3 of the 17 species we recognise 
in the series. 

16. Eucalyptus decipiens Endl., in Endl., Fenzl, Benth. & Schott, Enum. PI. 49 (1837). Type'. King 
George Sound, Western Australia, K. Hiigel s.n. {holo\ W n.v.). 

Eucalyptus concolor Schauer, in Lehm., PI. Preiss. 1: 129 (1844). Type', ‘prope coloniam Freemantle’ 
[near Fremantle, Western Australia], December 1838, L. Preiss 225 (syn\ n.v.), ‘interionum Austral iae 
meridionali-occidentalis’ [interior, south-western Western Australia], s. dat., [L. Preiss] 243 (syn: 
n.v.). 
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Mallee to 10 m tall, lignotuber present (resprouter). Bark rough up to small to medium-sized branches, 
thick, hard-fibrous, grey, smooth above, pale grey to tan to cream. Branchlets terete, not waxy. Later 
seedling leaves orbicular or broader than long, emarginate, to 40 mm long x 50 mm wide, dull, 
blue-green. Juvenile leaves not waxy. Adult leaves lanceolate to broad-lanceolate, 50-80 mm long x 
10-30 mm wide, dull and slightly blue-green at first, aging to glossy and dark green. Umbellasters 
erect, 9-27-flowered; peduncles terete, 3-12 mm long; pedicels absent or to 1 mm long. Flower buds 
greenish, not waxy, 3-4 mm wide; hypanthia smooth to slightly angled; opercula conical to slightly 
beaked, smooth, 1-2 times as long as hypanthia, 5-8 mm long. Staminal filaments white. Fruits 
sessile, obconical to hemispherical, smooth, 5-6 mm long x 6-7 mm diam.; disc ±level; valves 3 or 
4, around rim level. 

Diagnostic features. Distinguished within the series by its combination of mallee habit (lignotuber 
present; resprouter); hard, tightly held, persistent bark; terete, non-waxy branchlets; ±orbicular, 
emarginate seedling leaves; small adult leaves; 9-27-flowered, erect umbellasters; short to medium- 
length, terete peduncles, pedicels absent or very short; non-waxy buds; smooth bud hypanthia; 
smooth, conical to slightly beaked opercula 1-2 times as long as hypanthia; and small, obconical to 
hemispherical, smooth, sessile fruits. 

Selected specimens examined (north to south). WESTERN AUSTRALIA: Turkey Flat Rd, SW of 
Three Springs, 21 May 2000, M.E. French 1204 (PERTH); Coorow-Green Head Rd, SW of Coorow, 
13 Jan. 2001, D. Nicolle 3700 & M.E. French (CANB, PERTH); 25 km N on Mimegarra Rd, starts 
18 km E of Lancelin, 16 Oct. 1981, G.J. Keighery 4141 (PERTH); coastal block S of Seabird, about 9 
km N of Guilderton, 27 Oct. 1993, B.J. Keighery & N. Gibson 533 (PERTH); near Parrot Ridge, NE 
of Yanchep, 25 Jan. 1996, D. Nicolle 1649 (PERTH); S side of Bold Park, Perth, 25 Nov. 1994, D. 
Nicolle 1153 & M.E. French (AD, PERTH); YalgorupN.P, 5. dot., M.I.H. Brooker 1738 (AD, CANB, 
MEL, PERTH); Gardiner Rd in Roseneath Forest Block, SE of Collie, 19 Apr. 2004, R. Smith 1069 
(PERTH); remnant vegetation at peppermint park development W of Vasse River diversion drain and 
S side of Busselton bypass road, Busselton, 22 Nov. 2005, A. Webb 2173 (AD, CANB, PERTH); S 
side of Greenbushes Loop Rd at 3.15 km W of Greenbushes townsite, 23 Mar. 2005, A. Webb 2175 
(PERTH); Potts Rd, SE Kojonup, 300 m S of Bilney Rd turnoff, 3 Apr. 1996, M.E. French 2128 
(PERTH); Flat Rocks Rd, SW of Broomehill, 3 Apr. 2009, M.E. French 2130 (PERTH); O’Neill Rd, 
SW of Broomehill, 3 Apr. 2009, M.E. French 2129 (PERTH); Pearce Rd, 100 m off Albany Hwy, NW 
of Cranbrook, 19 Feb. 2000, M.I.H. Brooker 13098 (AD, CANB, PERTH); Cranbrook, C.A. Gardner 
329 (PERTH); 6.5 km on North Muir Rd and Lake Muir to Mordalup, 4 Apr. 1996, M.E. French 33 
(PERTH); 40 m N of the junction of Redmond-Hay River Rd and Davey Rd, Walpole Region, 12 Mar. 
1997, K. Kershaw & N. Casson W184.8 (PERTH); on highway between Albany and Denmark, 3 8 km 
W of Lower Denmark Rd, 21 Mar. 2009, M.E. French 2125 (PERTH). 

Distribution and habitat. Occurs from south-west of Three Springs in the north, southwards primarily 
along the coastal and subcoastal areas and through the southern Darling Range region and associated 
coastal plains to the Denmark area, west of Albany on the south coast. It extends inland marginally into 
the southern wheatbelt, eastwards to the west of Wagin and Katanning, to the south-east of Tambellup 
and east of Mt Barker (Figure 7). The species occurs on deep, pure white sands to grey loams, often 
overlying limestone, in mallee shrublands and open woodlands. Associated eucalypt species include 
Corymbia calophylla, E. cornuta, E. dorrienii, E. erectifolia, E. foecunda , E. gomphocephala, 
E. hebetifolia, E. incrassata, E. marginata subsp. marginata , E.pachyloma, E.petrensis, E.preissiana, 
E. todtiana and E. wandoo subsp. wandoo. 
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Conservation status. Widespread and not considered to be at risk. Recorded from Porongurup, Stirling 
Range and Yalgorup National Parks and from Bootine, Nilgen and Sheepwash Nature Reserves. 

Notes. Eucalyptus decipiens is distinctive in the series in its rough, thick and hard, grey to dark grey 
bark, which extends up to the small branches. 

Eucalyptus decipiens intergrades with the smoother-barked E. adesmophloia on the northern slopes 
of the Stirling Range and the immediately adjacent plain (representative of the type of E. decipiens 
subsp. chalara ); and with the smooth-barked E. obesa at two isolated localities in the wheatbelt. These 
intergrading populations are discussed below. 

Sporadic putative hybrids have been recorded withE.petrensis (see under E. petrensis) ? E. dorrienii (see 
under E. dorrienii ), E. ecostata (see under E. ecostata ), E. lane-poolei Maiden of E. ser. Curvipterae 
(representative of E. balanites Grayling & Brooker, see discussion below) and E. virginea Hopper & 
Ward.-Johnson of E. ser. Curvipterae (representative of E. phylacis L.A.S. Johnson & K.D.Hill, see 
discussion below). 


114°E 116°E 118°E 120°E 122°E 124°E 



Figure 7. Distribution ofE. subser. Decipientes in Western Australia. Eucalyptus adesmophloia (imertedtriangles), E. adesmophloia 
-E. decipiens intergrades (=E. decipiens subsp. chalara ; plus signs), E. adesmophloia-E. obesa intergrades (=E. communalis , 
triangles), E. decipiens (squares), E. decipiens - E. obesa intergrades (crosses) and E. obesa (grey circles). 
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Eucalyptus adesmophloia - E. decipiens intergrades 

Eucalyptus decipiens subsp. chalara Brooker & Hopper, Nuytsia 9(1): 23 (1993). Type'. Stirling Range 
Caravan Park, near Bluff Knoll, Western Australia, 6 May 1979, G.J. Keighery 2292 ( holo : PERTH 
01344218; iso: CANB, NSW image seen). 

Specimens examined (north to south). WESTERN AUSTRALIA: 3.6 km W of Bluff Knoll lookout, 
27 Mar. 1968, G.M. Chippendale 431 (PERTH); Stirling Range N.P, Chester Pass campsite, 25 Sep. 
1975, J.S. Beard 7434 (PERTH); Chillinup Rd, E of highway, 14 Nov. 1981, M.I.H. Brooker 7181 
(CANB, PERTH, NSW); Stirling Range N.P, on east Pillenorup Track, S ofYungermere, 27 Sep. 1975, 
J.S. Beard 7543 (PERTH); 10 km S along Chester Pass Rd from intersection with Stirling Range Drv, 
Stirling Range, 25 Oct. 1985, N. Hoyle 1271 (PERTH); N of Kalgan River to Stirling Range, 22 Oct. 
1975, D.F. Blaxeimi5/2\1 &A.S. George (PERTH, NSW); Woodland Rd, Porongurup N.P, 30 km 
NNE of Albany, 26 Oct. 1986, G.J. Keighery 8465 (PERTH). 

Notes. Brooker and Hopper (1993) described E. decipiens subsp. chalara to accommodate populations 
of E. decipiens with ‘ a more erect habit, looser, paler, rough bark decorticating in flakes, and preference 
for acidic sands’ than the ‘typical’ subspecies. Brooker and Hopper (1993) described the distribution 
of subsp. chalara as ‘East of the Darling scarp between about Boyup Brook and the Stirling Range’. 
We regard the type of E. decipiens subsp. chalara (collected from a campground on the lower northern 
slopes of the Stirling Range) to represent an intergrade between E. decipiens and E. adesmophloia , 
with plants at the type locality having bark morphology intermediate between these species (Figure 8). 
We also regard such intergrades to be restricted to the Stirling Range and the plain immediately south 
(between the Stirling and Porongurup Ranges), with E. adesmophloia occurring to the south and 
east of this (eastwards from the Porongurup and Stirling Ranges), and with E. decipiens occurring to 
the west of this (i.e. west of Albany and west and north of the Stirling Range). All other populations 
included in subsp. chalara by Brooker and Hopper (1993; south of Bunbury east to the wheatbelt and 
south to the Stirling Range), we regard as representative of typical E. decipiens. These E. decipiens 
populations have rough, hard and thick, grey to dark grey bark consistently extending to the branchlets, 
albeit perhaps not as ‘hard looking’ as coastal forms to the north of Bunbury. Populations with less 
‘hard looking’ rough bark also occur elsewhere throughout the range of E. decipiens , including in 
the far north part of its distribution (e.g. Chatfield Clarke Rd, W of Coorow). We regard Brooker 
and Hopper’s (1993) distinction of their subsp. chalara as ‘having more erect stems than typical 
E. decipiens ’ as being environmentally determined (primarily depending on fire history and coastal 
exposure) and we consider their distinction of the subspecies based on its preference for acidic sands 
to be non-diagnostic. 

Eucalyptus decipiens - E. obesa intergrades 

Specimens examined (north to south). WESTERN AUSTRALIA: corner Maisey Rd - Quelagetting 
Rd, N of Meckering, 19 Mar. 2010, D. Nicolle 5450 & M.E. French (CANB, PERTH); NE boundary 
Nature Reserve No. A19089, Dongolocking Reserve System, 19 Dec. 2000, P. White 1251 (PERTH); 
Corner Angwins Rd - Dongolocking Rd, 19 Feb. 2000, M.I.H. Brooker 13101 (AD, CANB, PERTH); 
0.1 km W from Angwins Rd on Dongolocking Rd, 21 Jan. 2001, D. Nicolle 3732 & M.E. French 
(CANB, PERTH). 

Notes. The above-cited specimens represent two widely separated populations of plants displaying 
morphology intermediate between E. decipiens and E. obesa. The Meckering population represents 
less than 50 individuals occurring in white sand on a very broad rise and is situated geographically 
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Figure 8. Eucalyptus decipiens - E. adesmophloia intergrade near the type location for E. decipiens subsp. chalara, on Chester 
Pass Road near the Stirling Range camp ground. 

in between the nearest E. decipiens near the coast west of Gingin, about 130 km to the west, and 
the nearest E. obesa on Billericay Rd (north-west of Hyden), about 180 km to the south-east. The 
Dongalocking populations have numerous individuals occurring on thin white sand over laterite and 
are situated geographically in between the nearest if decipiens south-west of Katanning, about 90 km 
to the south-west, and the nearest E. obesa north-west of Tarin Rock, about 50 km to the east. The two 
populations may be of conservation interest due to their geographical isolation both from one another 
and from other populations of E. subser. Decipientes. 

Eucalyptus decipiens x E. lane-poolei 

Eucalyptus balanites Grayling & Brooker, AwyAza 8:216(1992). Type', [west of Badgingarra], Western 
Australia [precise locality withheld for conservation reasons], 3 February 1985, M.I.H. Brooker 8810 
& P.M. Grayling (holo: PERTH 01044710; iso: CANB, NSW seen) 

Specimens examined (north to south). WESTERN AUSTRALIA: [localities withheld for conservation 
reasons] 2 June 1985, M.I.H. Brooker 9025 (CANB, PERTH); 4 Nov. 1985, M.I.H. Brooker 9064 
(CANB, PERTH); 10 July 1986, M.I.H. Brooker 9390 (CANB, PERTH); 7 Oct. 1986, P. Grayling 
60 (PERTH); 1 Sep. 1994, L. Sweedman 3343 (KPBG, PERTH); 11 Dec. 1992, D. Nicolle 254 (AD); 
21 Feb. 2000, M.I.H. Brooker 13113 (CANB, PERTH); 2 Aug. 2002, D. Nicolle 4440 & M.I.H. Brooker 
(PERTH); 3 Sep. 2002, D. Papenfus 2000 & N. Willers (CANB, PERTH). 

Notes. Two hybrid ‘genets’ between E. decipiens and E. lane-poolei (of E. ser. Curvipterae ) are 
known, including one from west of Badgingarra, which has been described as E. balanites (Grayling 
& Brooker 1992). This individual displays morphology intermediate between the two putative 
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parents, both of which occur in the area (the hybrid individual is not associated with any eucalypts; 
however, both E. decipiens and E. lane-poolei grow elsewhere in the vicinity). Another individual 
with morphology intermediate between E. decipiens and E. lane-poolei is known from near Armadale 
(M.I.H. Brooker 13113), some 200 km south of the Badgingarra (E. balanites) individual, but still 
within the distribution of both the putative parents. The Armadale individual is associated with 
E. lane-poolei and a putative backcross between the hybrid and E. lane-poolei has also been observed 
at this site. Both the Badgingarra and the Armadale hybrid plants appear to be sterile, with seeds we 
have collected from both localities proving non-viable. We envisage that other hybrid individuals of 
the same parentage may be found where the distributions of the two species overlap, although they are 
likely to be rare considering the interserial taxonomy of the hybrid. Eucalyptus balanites is currently 
listed as Threatened Flora in Western Australia (Smith 2012). We recommend that it be delisted due 
to its probable hybrid status and seed sterility. 

Eucalyptus decipiens x E. virginea 

Eucalyptusphylacis L.A.S.Johnson&K.D.Hill, inK.D.Hill&L.A.S.Johnson, TelopeaA. 591 (1992). 
Type : [west of Busselton], Western Australia [precise locailty withheld for conservation reasons], 31 
May 1983, D.F. Blaxell 2000, L.A.S. Johnson & M.I.H. Brooker (holo : NSW image seen; iso. CANB, 
K image seen, PERTH 02824965). 

Selected specimens examined. WESTERN AUSTRALIA: [localities withheld for conservation reasons] 
25 Nov. 1994, D. Nicolle 1145 (AD); 25 Mar. 2010, D. Nicolle 5537 & M.E. French (PERTH). 

Notes. A single interserial hybrid between E. decipiens and E. virginea (of E. ser. Curvipterae) is 
known from west of Busselton. This individual was described as E. phylacis by Hill and Johnson 
(1992), who described the new species as having an affinity with E. decipiens. The individual is sterile 
(it flowers profusely but does not produce viable seeds). Eucalyptus phylacis consists of numerous 
stems covering an area of approximately 10 x 10 metres, but it has been demonstrated to represent 
a single genetic individual presumably of very old age (Rossetto et al. 1999). The bark, vegetative 
and reproductive morphology of E. phylacis is intermediate between that of E. decipiens (which 
occurs within 5 km of the E. phylacis genet) and E. virginea , a recently described close relative of 
E. lane-poolei (Hopper & Wardell-Johnson 2004), which at the time of its description was known 
only from a few populations near Denmark on the south coast of Western Australia. Rossetto et al. 
(1999) investigated the possibility of E. phylacis being of FI hybrid origin (with E. decipiens as one 
of the parents), but rejected the hypothesis due to the lack of a suitable second parental species in the 
area (i.e. E. lane-poolei or a related species). In 2010, following an earlier wildfire which burnt the 
E. phylacis genet and allowed easier access through, and visibility within, surrounding vegetation, 
a population of E. virginea consisting of about ten clumps of plants was discovered approximately 
250 m south of the E. phylacis genet (Figure 9). We conclude that E. phylacis is a very old individual 
of F1 hybrid origin between E. virginea (most likely the seed parent, based on its close proximity) 
and E. decipiens (most likely the pollen parent, based on its further proximity). Eucalyptus phylacis 
is currently listed as Threatened Flora in Western Australia (Smith 2012). We recommend that it be 
delisted due to its probable hybrid status and seed sterility. 

17. Eucalyptus adesmophloia (Brooker & Hopper) D.Nicolle & M.E.French, comb, et stat. nov. 

Eucalyptus decipiens subsp. adesmophloia Brooker & Hopper, Nuytsia 9: 22 (1993). Type. 8.2 km 
south along Carlawillup Road, Western Australia, 9 March 1988, M.I.H. Brooker 9907 (holo. PERTH 
01379755; iso: AD, CANB, MEL n.v., NSW image seen). 
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Figure 9. Part of the population of Eucalyptus virginea occurring about 250 m south of the E. phylacis genet west of 
Busselton. 


Eucalyptus decipiens var. angustifolia Schauer, in Lehm., PI. Preiss. 1: 130 (1840). Type. Cape Riche, 
Western Australia, November 1840, L. Preiss 241 (syn\ G n.v ). 

Mallee to 7 m tall, lignotuber present (resprouter). variable depending on its stage of decortication, 

loosely rough throughout (prior to decortication) to completely smooth (following decortication), 
grey to pale grey over cream, decorticating in plates and short strips. Branchlets terete, not waxy. 
Later seedling leaves orbicular, emarginate, dull, blue-green. Juvenile leaves not waxy. Adult leaves 
lanceolate (to broad-lanceolate), 50-80 mm long x 16-20 mm wide, dull and slightly blue-green at 
first, aging to glossy and dark green. Umbellasters erect, 9-27-flowered; peduncles angular to slightly 
flattened, 8-10 mm long; pedicels absent or to 1 mm long. Flower buds greenish, not waxy, 3-5 mm 
wide; hypanthia smooth; opercula conical, smooth, 1-1.5 times as long as hypanthia, 4-6 mm long. 
Staminal filaments white. Fruits sessile or on pedicels to 1 mm long, obconical to hemispherical, 
smooth, 5-6 mm long x 5-6 mm diam.; disc level; valves 3 or 4, around rim level. 

Diagnostic features. Distinguished within the series by its combination of mallee habit (lignotuber 
present; resprouter); bark loosely rough to smooth (depending on its stage of decortication), decorticating 
in plates and short strips; terete, non-waxy branchlets; ±orbicular, emarginate seedling leaves; small 
adult leaves; 9-27-flowered, erect umbellasters; short to medium-length, terete peduncles, pedicels 
absent or very short; non-waxy buds; smooth bud hypanthia; smooth conical opercula 1-1.5 times as 
long as hypanthia; and small, obconical to hemispherical, smooth, sessile fruits. 
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Selected specimens examined (west to east). WESTERN AUSTRALIA: 0.5 km ENE ofWarriup Hill, 60 
kmENE of Albany, 20 Sep. 1976,7?. Story 8265 (CANB, PERTH); 4.8 km NNW of Mt Melville, 31 Jan. 
1988, A. Napier & A. Taylor 225 (PERTH); Millers Point Rd to Beaufort Inlet, 9 Dec. 1992, D. Nicolle 
216 (AD); 12.3 km N of Bremer Bay-Borden Rd on Jerramungup Rd, 25 Nov. 1987, M.I.H. Brooker 
9819 (AD, CANB, PERTH); Carlawillup Rd, N of Marnigarup Rd, 9 Dec. 1992, D. Nicolle 209 (AD); 
towards Bremer Bay, along Gairdner South Rd, 4 Sep. 1969, D.J. Carr & S.G.M. Carr 1112 (AD, 
CANB, MEL, NSW, PERTH); Bremer River, 22 Feb. 1994, T. Overhue 458A (PERTH); Gairdner 
River crossing near Quaalup, 9 Mar. 1988, M.I.H. Brooker 9915 (AD, CANB, PERTH); south-west 
Australia, near Fitzgerald N.P, Quaalup Walk, 30 Sep. 1996, C.E. Ecroyd 230 (PERTH); Pt Anne, 
500 m S of car park at end of road, Fitzgerald River N.P, 3 Dec. 1991, N. McQuoid 217 (PERTH). 

Distribution and habitat. Occurs from the southern slopes of the Stirling Range southwards to the 
Manypeaks area and eastwards towards Middle Mount Barren in the Fitzgerald River National Park; 
endemic to Western Australia (Figure 7). Restricted to white sands, generally on plains in mallee 
shrubland, where it is often associated with a number of eucalypt species, including E. angulosa , 
E. calcicola subsp. unita, E. notactites, E. lehmannii subsp . par all ela, E. occidentals, E.pachyloma , 
E. phaenophylla, E. pleurocarpa, E. preissiana subsp. preissiana, E. staeri and E. uncinata. 

Conservation status. Not currently considered to be at risk. Common in the western parts of Fitzgerald 
River National Park. 

Notes. Eucalyptus adesmophloia is geographically and morphologically intermediate between 
E. decipiens and E. obesa. In morphology, its intermediate characteristics are most obvious in the bark, 
but are also apparent in the flower bud and fruit morphology. As such, E. adesmophloia may represent 
an ancestral species from which E. decipiens and E. obesa have evolved in opposite directions (primary 
evolution), and/or represent an ‘intergrade’ between E. decipiens and E. obesa , having originated 
from gene-flow between these two species when they came into geographical contact (secondary 
evolution). Either way, we regard E. adesmophloia as equally related to both E. decipiens and E. obesa 
(no closer to one than the other), and therefore consider that specific status is more appropriate than 
subspecific status to one or the other of these related species. Although E. adesmophloia may have 
originated through gene flow between if decipiens and E. obesa , the species occurs over a large area 
and is morphologically consistent throughout its distribution - hence we believe that its taxonomic 
recognition is appropriate. We do not include the Meckering and Dongalocking populations (here cited 
as E. decipiens - E. obesa intergrades) in E. adesmophloia , as they occur far from the distribution of 
E. adesmophloia and have subtly different bark morphology. 

Although if adesmophloia occurs over a relatively large area and is morphologically consistent across 
its distribution, intermediates with E. decipiens (to the west) and E. obesa (to the east) do occur over 
small areas at each end of its distribution. Eucalyptus adesmophloia intergrades with the rough-barked 
E. decipiens on northern slopes of the Stirling Range and the immediately adj acent plain (representative 
of the type of E. decipiens subsp. chalara), and a discussion of these intergrades is provided under 
E. decipiens. Eucalyptus adesmophloia also intergrades with the smooth, ribbon-barked E. obesa in 
the eastern part of the Fitzgerald River National Park (representative of the type of E. communalis 
Brooker & Hopper) and this intergrading population is discussed separately below. 

A putative hybrid is known with E. notactites (see under E. notactites ). Intergrading populations occur 
with E. decipiens (see under E. decipiens) and with E. obesa (discussed below). 
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Eucalyptus adesmophloia - E. obesa intergrades 

Eucalyptuscommunalis Brooker & Hopper, Nuytsia9: 19(1993). Type'. 20 km south-east ofHamersley 
River Bridge, 14.9 km south down Hamersley Drive [in Fitzgerald River National Park], Western 
Australia, 1 August 1982, S.D. Hopper 2413A (holo: PERTH 01377647). 

Selected specimens examined (west to east). WESTERN AUSTRALIA: Fitzgerald River N.P, along 
Fitzgerald Drv, 30 Aug. 1998, M.I.H. Brooker 12920 & A. V. Slee (CANB, PERTH); Hamersley Drv, 
Fitzgerald River N.P, 9 Dec. 1992, D. Nicolle 200 (AD); Fitzgerald River N.P, Hamersley Drv 19 km 
S of Old Ongerup Rd, 9 Oct. 1984, B. Briggs 7697 & L. Johnson (CANB, NSW, PERTH). 

Notes. Brooker and Hopper (1993) described E. communalis to accommodate populations of plants 
previously attributed to E. decipiens occurring along the south coast of Western Australia between 
Bremer Bay and east of Esperance. Their diagnosis of the species lacks detail, but it appears that the 
species is distinguished from closely related species primarily in its ‘erect-stemmed emergent habit’ 
(Brooker & Hopper 1993). Extensive field observations of all the taxa in the series suggests that the 
erect-stemmed emergent habit in some populations is entirely related to fire frequency (i.e. vegetation 
type) and the time elapsed since the plant was last burnt (i.e. the size and form of the plant’s stems). 
We find that populations of plants included in E. communalis by Brooker and Hopper (1993) between 
Hopetoun and north-east of Esperance are indistinguishable from E. obesa occurring elsewhere. Indeed, 
Brooker and Hopper (1993) cited specimens from Cheadanup Reserve (between Ravensthorpe and 
Esperance) as both E. communalis and E. obesa , despite the Cheadanup Reserve population clearly 
belonging to a single taxonomic entity. Likewise, we consider populations of plants included in 
E. communalis by Brooker and Hopper (1993) in the western part of the Fitzgerald River National Park 
to be indistinguishable from E. adesmophloia occurring elsewhere. Brooker and Hopper (1993) cited 
specimens of both E. communalis and E. adesmophloia (as E. decipiens subsp. adesmophloia) from 
the western part of the Fitzgerald River National Park, apparently based on habit differences which we 
consider to be environmentally determined. The type population of E. communalis , from the eastern 
part of the Fitzgerald River National Park, is geographically intermediate between E. adesmophloia 
(to the west) and E. obesa (to the east and north), and is morphologically variable but generally 
intermediate between these two species. In summary, we regard the type population of E. communalis 
as being an intergrade between E. adesmophloia and E. obesa , and regard all other populations cited 
in E. communalis by Brooker and Hopper (1993) as representative of E. adesmophloia (where to the 
west of the type population of E. communalis) or E. obesa (where to the east of the type population 
of E. communalis). 

18. Eucalyptus obesa Brooker & Hopper, Nuytsia 9: 21 (1993). Type'. 7.9 km west of Hills Road 
on Tarin Rock Road, Western Australia, 16 December 1987, M.I.H. Brooker 9832 (holo: PERTH 
01392905; iso: AD, CANB, MEL n.v., NSW image seen). 

Mallee to 10 m tall, lignotuber present (resprouter). Bark smooth throughout (but decorticated ribbons 
of bark sometimes accumulating on the lower stems), dull, pale grey to pink-tan over white and often 
powdery, decorticating in strips and ribbons. Branchlets ±terete, not waxy. Later seedling leaves orbicular 
to broader than long, usually emarginate, to 35 mm long x 35 mm wide, dull, blue-green. Juvenile 
leaves not waxy. Adult leaves lanceolate (to broad lanceolate), 65-115 mm long x 12-20 mm wide, 
dull and slightly blue-green at first, aging to glossy and dark green, whole crown green to somewhat 
purplish. Umbellasters erect, 9-27-flowered; peduncles terete, 3-11 (-20) mm long; pedicels absent. 
Flower buds greenish, not waxy, 5 mm wide; hypanthia smooth or flat-sided due to crowding; opercula 
hemispherical to conical, smooth, about as long as hypanthia, 5 mm long. Staminalfilaments white. 
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Fruits sessile, globose to truncate-globose, smooth or flat-sided due to crowding, 5-7 mm long x 7-8 
mm diam.; disc ±level to slightly descending; valves 3 or 4, around rim level. 

Diagnostic features. Distinguished within the series by its combination of mallee habit (lignotuber 
present; resprouter); smooth bark decorticating in strips; ±terete, non-waxy branchlets; orbicular, 
emarginate seedling leaves; small to medium-sized adult leaves; 9-27-flowered, erect umbellasters; 
short to medium-length, terete peduncles, pedicels absent; non-waxy buds; smooth or slightly flat¬ 
sided (due to crowding) bud hypanthia; smooth, hemispherical to conical opercula about as long 
as hypanthia; and small to medium-sized, globose to truncate-globose, smooth or flat-sided (due to 
crowding), sessile fruits. 

Selected specimens examined (west to east). WESTERN AE1STRALIA: 7.9 km W of Jipsons Rd 
on Tarin Rock Rd, 24 Nov. 1987, M.I.H. Brooker 9810 (CANB, PERTH); Harrismith-Lake Grace 
Rd, 16 Feb. 2000, M.E. French 1113 (PERTH); E of Lake Grace towards Newdegate, 21 Jan. 2001, 

D. Nicolle 3724 & M.E. French (CANB, PERTH); Billercay Rd, NW of Hyden, 22 Mar. 2006, 
M.E. French 1773 (AD, PERTH); Hyden-Norseman Rd, 1 Mar. 2003, M.E. French 1500 (PERTH); 
Lake King-Norseman Rd, Frank Hann N.P, 22 Nov. 1994, D. Nicolle 1109 (AD); Middle Rd, 
Jerdacuttup, Esperance Plains, 17 Feb. 2000, M.E. French 1128 (PERTH); Middle Rd, McDougaTs 
eastern paddock to S of road, 10 Mar. 1988, M.I.H. Brooker 9925 (CANB, PERTH); Cheadanup 
Reserve, 12 Nov. 1981, M.I.H. Brooker 7139 (CANB, NSW, PERTH); Bremer Range, 12 May 1989, 
S.D. Hopper 7237 (PERTH); S of Lake Tay on Lake Tay Rd, ex new Cascade road, NW of Cascade 
26 Feb. 2001, M.E. French 1277 (PERTH); Southern foot of Peak Charles, 21 Mar. 2010, D. Nicolle 
5478 & M.E. French (CANB, PERTH); corner of Backmans Rd and Scadden Rd, 18 Mar. 1998, 
M.E. French 416 (PERTH); 4.5 km SW of Lanes Rd on Backmans Rd, NE of Esperance, 12 Aug. 
1982, M.I.H. Brooker 7557 (CANB, PERTH); 150 m NE of corner Backmans Rd and Scadden Rd, 
21 Mar. 2010, D. Nicolle 5483 & M.E. French (CANB, PERTH); 6 km SW along Savages Rd from 

E. L.D. Rd, 12 Aug. 1982, M.I.H. Brooker 7556 (CANB, PERTH); Ridgelands Rd, N of Condingup, 
4 May 2012, D. Nicolle 6374 & M.E. French (PERTH). 

Distribution and habitat. Of widespread but extremely scattered distribution in the wheatbelt region of 
southern Western Australia, from north-west of Tarin Rock and north-west of Hyden south-westwards 
to near the south coast near Hopetoun and east to Condingup (Figure 7). The species usually occurs 
on pure and often deep white sands on plains or broad rises, with populations generally being distinct, 
small and well distanced from other populations. The species often occurs in pure stands or may 
be associated with Callitris sp., E. albida , E. ecostata, E. incrassata, E. litorea (syn. E.famelica ), 
E. sporadica, E. pleurocarpa and E. uncinata 

Conservation status. Not considered to be at risk. Despite the widespread distribution of the species, 
populations are very scattered and the species must be regarded as uncommon. Recorded from Frank 
Hann and Peak Charles National Parks. 

Notes. Although E. obesa is a distinctive and generally well defined species, its population structure 
(a large total distribution with populations generally being distinct, small and well-spaced) has lead 
to some morphological variation within the species. In particular, plants from Peak Charles (at the 
foot of the peak and surrounding plains, but not on the peak itself) are distinctive in the field due to 
the purplish tone to the crowns of the plants, which is especially noticeable from above (i.e. from 
the slopes of Peak Charles). The purplish colour of the leaves, and particularly the new growth, 
appears to be genetically determined, as seedlings grown from this population also display the same 
colouration—in this respect the population parallels the distinctive purple crowns of E. purpurata 
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(also described in this treatment). However, unlike in E. purpurata, the purplish colouration of the 
leaves of E. obesa from Peak Charles is somewhat variable between plants and is not noticeable on 
dried specimens and has not been noted by the collectors of other specimens from this population. 
Furthermore, there appear to be no other distinguishing characteristics which distinguish the Peak 
Charles population from other populations of E. obesa. While at this stage we do not regard the Peak 
Charles populations of E. obesa to be worthy of taxonomic distinction, we anticipate that further 
research is likely to elucidate its status. 

Brooker and Hopper (1993) included populations of E. obesa between Hopetoun and north-east of 
Esperance in their concept of E. communalis (see under E. adesmophloia for a discussion of the 
status of E. communalis , the type of which we regard as an intergrade between E. adesmophloia and 
E. obesa). Other than the habit differences used by Brooker and Hopper to distinguish E. obesa and 
E. communalis , which we believe are environmentally determined, these authors erroneously state that 
E. obesa differs from E. communalis in its non-emarginate (entire) juvenile leaves. Having sampled 
and/or grown juvenile leaves across the range of all taxa in the series, we can find no significant 
difference between the juvenile leaves of E. decipiens , E. adesmophloia and E. obesa (and intergrades 
between these species), and have found that these species can all have emarginate leaves during their 
juvenile leaf phase. 

Eucalyptus obesa intergrades with the rough-barked E. decipiens at two very isolated localities in the 
wheatbelt and a discussion of these intergrades is provided under E. decipiens. Eucalyptus obesa also 
intergrades with the platy-barked E. adesmophloia in a small area in the eastern part of the Fitzgerald 
River National Park (representative of the type of E. communalis) and a discussion of these intergrades 
is provided under E. adesmophloia. 

Hybrids are known with E. dorrienii (see under E. dorrienii ), E. kessellii (see under E. kessellii ) and 
with E. sp. Southern Wheatbelt (see Nicolle et al. 2012 for a discussion of the application of E. sp. 
Southern Wheatbelt; specimen cited below). 

Eucalyptus obesa x E. sp. Southern Wheatbelt (D. Nicolle & M. French DN 5507) 

Specimen examined. WESTERN AE1STRALIA: 1.5 km from Cascades to Lake King road on Lake 
Tay road, 21 Jan. 2001, D. Nicolle 3714 & M.E. French (CANB, PERTH). 
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Abstract 

Nicolle, D. & French, M.E. A review of Eucalyptus erythronema (Myrtaceae) from the wheatbelt 
of south-western Australia. Nuytsia 22(6): 455^163 (2012). Three taxa are recognised within the 
previously-accepted concept of E. erythronema Turcz. The taxon previously known as E. erythronema 
var. marginata (Benth.) Domin is regarded as specifically distinct and is here described as E. armillata 

D. Nicolle & M.E.French. The taxon previously known as E. erythronema var. erythronema has two 
variants: a north-eastern variant with conspicuously waxy branchlets and usually red flowers, which 
we recognise as E. erythronema subsp. erythronema , and a south-western variant with non-waxy 
branchlets and consistently pale creamy yellow flowers, which we describe as E. erythronema subsp. 
inornata D.Nicolle & M.E.French. A distribution map for the three taxa previously included in 

E. erythronema and a key to E. ser. Elongatae Blakely (in which the three taxa treated here are 
included) are provided. 


Introduction 

Extensive field observations and collections of Eucalyptus erythronema Turcz. throughout its range, 
in conjunction with cultivation studies and the study of herbarium specimens in PERTH and AD, have 
revealed that it consists of three entities worthy of taxonomic recognition. In the present study, we 
review E. erythronema and describe these taxa in anticipation of the publication of a field guide to 
the eucalypts of the wheatbelt of Western Australia (which includes all three taxa), which is currently 
being prepared by one of us (MEF). 

Historically, E. erythronema has been treated as two varieties: var. erythronema , representative of more 
southerly-distributed populations with non-flared flower buds and fruits, and var. marginata (Benth.) 
Domin, representative of more northerly-distributed populations with distinctly flared flower buds 
and fruits (Chippendale 1988; Brooker & Kleinig 2001). Our studies indicate that var. marginata is 
specifically distinct from var. erythronema , and we therefore raise it to specific status as E. armillata 
D.Nicolle & M.E.French. Our studies also indicate that E. erythronema var. erythronema consists of 
two variants which we consider are worthy of subspecific recognition. The ‘typical’ variant occurs in 
the north-east of the range of E. erythronema and has distinctly white-waxy branchlets and usually red 
flowers; it has been commonly cultivated as an ornamental plant. A variant with non-waxy branchlets 
and consistently pale creamy yellow flowers occurring in the west of the range is here described as 
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E. erythronema subsp. inornata D.Nicolle & M.E.French. All three taxa are relatively widespread 
in the wheatbelt region of south-western Australia, but all occur in a highly fragmented landscape, 
with most populations on roadsides, in small reserves and as small, uncleared patches in agricultural 
landscapes. 

These taxa are part of E. subg. Symphyomyrtus (Schauer) Brooker sect. Bisectae Maiden ex Brooker ser. 
Elongatae (following Brooker 2000), a series of six species endemic to the south-western transitional 
rainfall zone of Western Australia. 

Key to the taxa of Eucalyptus series Elongatae 

1. Fruits cupular to cylindrical or urceolate 

2. Bud and fruit umbellasters held erect; flowers white.E. cylindriflora 

2: Bud and fruit umbellasters held down-curved (pendulous); flowers 
greenish yellow 

3. Obligate seeder (mallet); lignotuber absent; fruits cupular.E. dielsii 

3: Resprouter (mallee); lignotuber present; fruits urceolate.E. cerasiformis 

1: Fmits obconic 

4. Flower bud hypanthia and fruits conspicuously flared near rim.E. armillata 

4: Flower bud hypanthia and fmits lacking a conspicuous flare near the rim 

5. Branchlets conspicuously waxy, flowers usually red.E. erythronema subsp. erythronema 

5: Branchlets not waxy, flowers pale creamy yellow.E. erythronema subsp. inornata 

Taxonomy 

Eucalyptus armillata D.Nicolle & M.E.French, sp. nov. 

Typus. approach to Kalguddering Rock fromwest [south ofWongan Hills], Western Australia, 2 January 
1980, M.I.H. Brooker 6759 (holo\ PERTH 01350846; iso. CANB, DNA n. v.). 

Eucalyptus conoidea var. marginata Benth., FI. Austral 3: 227 (1867). Eucalyptus erythronema var. 
marginata (Benth.) Domin, Repert. Spec. Nov. Regni Veg. 12: 389 (1913). Type'. Swan River, [Western 
Australia], J. Drummond 3: 56 ( holo\ K 000279658 image seen). 

Mallee to 7 m tall; lignotuber present (resprouter). Bark smooth throughout, powdery and pale grey 
to white or pale yellow turning to rosy pink to dark reddish purple, decorticating in short strips and 
flakes. Branchlets not waxy. Seedling leaves narrow-lanceolate, dull, green. Adult leaves narrow- 
lanceolate, 55-110 mm long x 7-14 mm wide, glossy, green to olive-green. Inflorescences down- 
curved (pendulous), 3- or rarely 7-flowered; peduncles terete, 13-31 mm long; pedicels to 40 mm 
long. Flower buds double-conic, 18-23 mm long x 7-11 mm wide; hypanthia slightly to prominently 
ribbed and with a prominent flange just below the operculum; opercula broadly conical to beaked, 
smooth. Stamina!filaments red or rarely pale creamy yellow. Fruits obconic, 10-14 mm long x 7-12 
mm diam., slightly to prominently ribbed, with a prominent double flange up to 3 mm wide around 
the rim; disc level to slightly domed; valves (3) 4 or 5, around rim level or exserted. Seeds brown. 
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Diagnostic features. Branchlets not waxy. Umbellasters mostly 3-flowered. Bud hypanthia slightly 
to prominently ribbed, with a distinct flange just below the operculum. Fruits slightly to prominently 
ribbed, with a prominent double flange at the rim. 

Selected specimens examined (north to south). WESTERN AUSTRALIA: Canna Nature Reserve No. 
29289, Nov. 1997, PC. Ryan s.n. (AD, CANB, PERTH); Thomas Rd, E of Marchagee, 8 Dec. 2011, 
M.E. French 2232 (PERTH); 1.4 miles S ofWubin, 21 Oct. 1966, G.M. Chippendale 61 (AD, CANB, 
MEL, PERTH); 7 miles N of Watheroo, 23 Apr. 1970, M.I.H. Brooker 2528 (AD, CANB, K, MEL, 
NSW, PERTH); E of Dalwallinu, 13 Dec. 1992, D. Nicolle 287 (AD); Petrudor Rock Reserve, SE of 
Dalwallinu, S boundary of reserve off Jones Rd, c. 1.2 km from SW corner, 1 Aug. 2000, M. Hislop 
2076 (PERTH); 2.2 miles N of Piawaning, 16 Oct. 1966, G.M. Chippendale 12 (AD, CANB, MEL, 
PERTH); Cadoux-Koorda Rd, W of Koorda, 30 Nov. 2011, M.E. French 2210 (PERTH); SW of 
Wongan Hills township on Wongan Hills-Calingiri Rd, 17 Oct. 1999, M. French 1062 (PERTH); 
12.6 km E of Carina Siding, 9 km NW of Nitty Marra [Nittymarra] Hill, 26 Aug. 1982, S.D. Hopper 
2479 (PERTH); Uberin North Rd, N of Dowerin, 30 Nov. 2011, M.E. French 2209 (PERTH); corner 
of Old Koorda Rd and Dowerin-Kalannie Rd, NE of Dowerin, 8 July 2002, W. O ’Sullivan WOS 1820 
(AD, PERTH); NE of Goomalling on Berring East Rd, 10 Dec. 2011, M.E. French 2234 (PERTH). 

Distribution and habitat. Eucalyptus armillata occurs mainly within the southern part of the northern 
wheatbelt, from near Coorow and Calingiri eastwards into the pastoral rangelands to near Beacon 
and north-west ofWubin (Figure 1). The species has been less frequently collected in the northern 
and north-eastern part of its distribution, where its distributional limits are poorly understood. An 
apparently disjunct population occurs in the Canna district. We have not seen the Canna population, 
which reportedly consists of over 1,000 individuals (specimen label of P. C. Ryan s. n. ), despite several 
searches for it by one of us (MEF). The species grows in mallee vegetation on gravelly sands or red to 
pale grey loams, usually on level topography. Associated eucalypts include E. arachnaea Brooker & 
Hopper, E. capillosa Brooker & Hopper, E. celastroides Turcz. subsp. virella Hopper, E. flocktoniae 
(Maiden) Maiden subsp. flocktoniae, E. horistes L.A.S.Johnson & K.D.Hill, E. kochii Maiden & 
Blakely, if moderata L.A.S. Johnson & K.D.Hill, E. opimaD.Nicolle&M.EF tench, E. obtusiflora DC., 
E. salmonophloia F.Muell., E. salubris F.Muel 1., E. stowardii Maiden, E. subangusta (Blakely) Brooker 
& Hopper subsp. subangusta , E. tenera L.A.S.Johnson & K.D.Hill, E. wubinensis L.A.S.Johnson & 
K.D.Hill and E. yilgarnensis (Maiden) Brooker. 

Etymology. From the Latin armillatus (ornamented with a bracelet), referring to the conspicuous 
flare at the top of the flower bud hypanthia and at the rim of the fruits. We are unable to maintain the 
varietal epithet of E. erythronema var. marginata at specific status, as the name is preoccupied by the 
Western Australian forest-tree species E. marginata D.Don ex Sm. (jarrah). 

Conservation status. Not considered to be at risk. Recorded from Petrudor Rock Nature Reserve, 
Charles Darwin Reserve, Buntine Nature Reserve 26837 and Wongan Hills Research Station Nature 
Reserve 18672. The apparently disjunct northern population occurs in Canna Nature Reserve. 

Notes. We have only seen E. armillata with red flowers in the field; however, white to yellow flowers 
have been recorded on the label data of several specimens in PERTH and in various publications. Kelly 
et al. (1969) notably illustrate a yellow-flowered individual of the species (as E. erythronema var. 
marginata) while the text of the same taxon states that a white-flowered individual has been illustrated. 
While E. armillata may indeed be variable with respect to flower colour, another hypothesis is that 
‘pure’ E. armillata is consistently red-flowered and that rare pale creamy yellow-flowered individuals 
represent past or contemporary genetic introgression from other species such as the pale creamy 
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Figure 1. Distribution of Eucalyptus armillata (crosses), E. erythronema subsp. erythronema 
(triangles) and E. erythronema subsp. inornata (squares) in south-western Australia. 


yellow-flowered E. erythronema subsp. inornata and the yellow-flowered E. tenera. A similar pattern 
of rare creamy yellow-flowered individuals can be seen in the normally red-flowered E. erythronema 
subsp. erythronema. 

We consider/:, armillata worthy of specific recognition, partly because/:, erythronema mdE. armillata 
largely maintain their morphological distinctiveness despite being geographically parapatric, but 
primarily to indicate a more distant relationship between E. armillata and E. erythronema than the 
closer relationship between the taxa recognised here as E. erythronema subsp. erythronema and 
E. erythronema subsp. inornata. 

A specimen with non-flanged buds and fruits collected from 2 km south-west of Manmanning and 
within the distribution of E. armillata ( A.S. George 14343, PERTH) has previously been determined 
as E. erythronema var. erythronema (G. Chippendale in 1977; subsequently confirmed by M.I.H. 
Brooker in 1991). We regard this specimen as an interserial hybrid between E. armillata and E. tenera 
(of E. ser. Erectae Brooker), as the specimen matches other individuals which we have attributed to 
this hybrid elsewhere in the field. We suspect that the earlier erroneous determination of this hybrid 
specimen as E. erythronema var. erythronema , while being collected from within the distribution of 
E. armillata , has contributed to precluding the earlier recognition of these varieties at subspecific or 
specific rank. 

A few intergrading populations between E. armillata and E. erythronema subsp. inornata are known 
where their distributions overlap in the area between Wyalkatchem and Cunderdin. These intergrades 
are characterised by their intermediate morphology, especially with respect to the slight and variable 
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(between individuals within a population) degree of flanging of the buds and fruits and variable flower 
colour. Putative hybrids involving E. armillata have been recorded with E. orthostemon D.Nicolle 
& Brooker and E. tenera. 

Eucalyptus erythronema Turcz., Bull. Cl. Phys.-Math. Acad. Imp. Sci. Saint-Petersbourg 10: 337 
(1852). Type. Swan River Colony, [Western Australia], J. Drummond 5: 37 ( holo : KW n.v, iso\ CGE 
n.v ., E n.v., FI n.v., G n.v., K 00027965454-7 images seen, MEL n.v., NSW image seen, W n.v.). 

Eucalyptus conoideaBenth., FI. Austral. 3:227 (1867). Type. Swan River Colony, [Western Australia], 
J. Drummond 5: 37 {syn. CGE n.v., E n.v, FI n.v, G n.v, K 00027965454-7 images seen, KW n.v, 
MEL n.v., NSW image seen, W n.v). 

Mallee to 7 m tall; lignotuber present (resprouter). Bark smooth throughout, powdery and pale grey 
to white or pale yellow turning to rosy pink to dark reddish purple, decorticating in short strips and 
flakes. Branchlets waxy or not waxy. Seedling leaves narrow-lanceolate, dull, green. Adult leaves 
narrow-lanceolate, 55-95 mm long x 8-17 mm wide, glossy, green to olive-green. Inflorescences 
down-curved (pendulous), 3- or 7-flowered; peduncles terete, 15-27 mm long; pedicels 10-28 mm 
long. Flower buds double-conic, 16-18 mm long x 7-8 mm diam., sometimes waxy; hypanthia 
smooth; opercula broadly-conical to bluntly-beaked, smooth. Staminal filaments red or pale creamy 
yellow. Fruits obconic, 8-14 mm long x 8-10 mm diam., smooth to faintly ribbed, sometimes with a 
slight flange up to 0.5 mm wide around the rim; disc ±level; valves (3) 4 or 5, to rim level or slightly 
exserted. Seeds brown. 

Diagnostic features. Branchlets waxy or not waxy. Umbellasters 3- or 7-flowered. Bud hypanthia 
lacking a distinct flange. Fruits smooth to faintly ribbed, lacking a prominent flange at the rim. 

Notes. Two subspecies are recognised, forming a geographical replacement pattern (Figure 1) and 
differentiated primarily on the presence or absence of white wax on the branchlets and flower buds 
and in the colour of the staminal filaments. 

Populations which we have interpreted as intergrades between the two subspecies are scattered in a 
narrow north-south band between the distribution of the two subspecies, from north of Kellerberrin to 
near Kondinin, and especially in the area from east of Corrigin to north of Kondinin. These intergrades 
are characterised by their intermediate and variable (between individuals within a population) 
morphology, noticeable in the slightly or variably waxy branchlets and mixed red- and yellow-flowered 
individuals within a population. 

Eucalyptus erythronema subsp. erythronema 

Branchlets covered with conspicuous white wax (glaucous or pruinose). Flower buds usually with 
white wax; staminal filaments usually red, very rarely cream. 

Selected specimens examined (north to south). WESTERN AUSTRALIA: Westonia, 26 Nov. 1920, 
C.A. Gardner 597 (PERTH); Burracoppin, 26 Aug. 1964, DrF.G. Smith 1769 (PERTH); 2 miles E of 
Noongar (209 mile peg), 19 Dec. 1955, N. T. Burbidge 4926 (CANB, PERTH); between Walgoolan and 
Bodallin on Great Eastern Hwy, 30 Sep. 2000, D. Nicolle & M. French DN 3458 (CANB, PERTH); 
Yerbillon, 29 Mar. 1951, C.A. Gardner 10326 (PERTH); E side of Carrabin South Rd, 3.5 km N of 
Henderson Rd, Carrabin Nature Reserve, c. 5 km SSW of Yerbillon, 29 Sep. 1997, G.J. Keighery & 


460 


Nuytsia Vol. 22 (6) (2012) 


N. Gibson 3277 (AD, PERTH); North Baandee Rd [Baandee North Rd], 4 June 2000, M.E. French 
1210 (AD, PERTH); 29 miles NE of Kellerberrin, 20 July 1980, RJ. Cranfield 1521 (PERTH); S 
side of Maley Rd, 2.35 km E of Bencubbin-Kellerberrin Rd, Koji Koji Nature Reserve, c. 30 km N 
of Kellerberrin, 1 Oct. 1997, G.J. Keighery & N. Gibson 3736 (AD, CANB, PERTH); c. 250 m W of 
Morrison Rd, on Stone-Giles Rd, SE ofDoodlakine, 1 Sep. 1999, W. O’Sullivan WOS 686 (PERTH); 
12 km E of Nangeen Hill, 21 Nov. 1995, R. Davis 349 (PERTH); on W side of railway track, 400 m S 
of Billericay West Rd [Billericay Rd West], Billericay Nature Reserve, c. 23 km SSW of Narembeen, 
24 Sep. 1997, G.J Keighery & N. Gibson 3278 (PERTH). 

Distribution and habitat. Common in the central wheatbelt of Western Australia from east of 
Wyalkatchem and the Hyden area eastwards to the Mukinbudin area and near Bullfinch. The subspecies 
has been poorly collected in the north-eastern part of its known distribution. The subspecies grows in 
mallee or mixed woodland-mallee vegetation on sites including rises of hard, white sand in a variety 
of landscapes, usually in sites of good drainage, from lateritic and sandy gravel rises to slight slopes 
of pale red to grey loamy soils. It often occurs as an understorey species in E. salmonophloia and 
E. longicornis (F.Muell.) F.Muell. ex Maiden woodland across its distribution. Associated eucalypts 
include E. capillosa , E. kochii subsp. plenissima (C.A.Gardner) Brooker, E. loxophleba Benth. subsp. 
lissophloia L.A.S.Johnson & K.D.Hill, E. moderata , E. salmonophloia , E. salubris, E. sheathiana 
Maiden, E. subangusta subsp. subangusta and subsp. cerina Brooker & Hopper, E. tenera,E. tephroclada 
L.A.S.Johnson & K.D.Hill and E. yilgarnensis. 

Conservation status. The distribution is wholly within the highly cleared wheatbelt area of Western 
Australia; however, the subspecies is relatively common and well-conserved in nature reserves, and 
it is not considered to be at immediate risk. Recorded from Carrabin, Koji Koji and Billericay Nature 
Reserves. 

Notes. Eucalyptus erythronema subsp. erythronema almost always has red flowers, although rare 
pale creamy yellow-flowered individuals are sometimes recorded in populations of otherwise red- 
flowered individuals (e.g. D. Nicolle 3458 & M.E. French ). While E. erythronema subsp. erythronema 
may be variable with respect to flower colour, another hypothesis is that subsp. erythronema is 
consistently red-flowered and that rare pale creamy yellow-flowered individuals represent past or 
contemporary genetic introgression from other species such as the pale yellow-flowered E. tenera 
and E. tephroclada. A similar pattern of rare creamy yellow-flowered individuals can be seen in the 
normally red-flowered E. armillata. Conversely, E. erythronema subsp. inornata is consistently pale 
creamy yellow-flowered. 

Natural hybrids are recorded with E. salubris , E. tenera and E. tephroclada. The subspecies is 
commonly cultivated as an ornamental in the drier regions of southern Australia, and is known to 
readily hybridise with other cultivated species. Two notable cultivars have originated from cultivated 
E. erythronema subsp. erythronema in South Australia, and are presumed to be of hybrid origin, viz: 
E. ‘Urrbrae Gem’ (from seed collected from a cultivated E. erythronema subsp. erythronema in the 
Waite Arboretum, with E. stricklandii Maiden most likely the pollen parent; Delaporte et al. 2001) 
and E. ‘Augusta Wonder’ (originated from seed collected from a cultivated E. erythronema subsp. 
erythronema in Port Augusta; pollen parent unknown). 
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Eucalyptus erythronema subsp. inornata D.Nicolle & M.E.French, subsp. nov. 

Typus\ south of the York to Quairading Road, Western Australia [precise locality withheld for 
conservation reasons], 12 November 2000, D. Nicolle&M. FrenchDN 3685 ( holo\ PERTH 05783283; 
iso. CANB). 

Branchlets lacking white wax, or if present only slight. Flower buds lacking white wax; staminal 
filaments pale creamy yellow. 

Selected specimens examined (north to south). WESTERN AUSTRALIA [localities withheld for 
conservation reasons]: Dec. 1935, C.A. Gardner s.n. (PERTH); 3 Dec. 2001, M.E. French 2214 
(PERTH); 17 Aug. 1991, B.G. Briggs 8926 & L.A.S. Johnson (CANB, NSW, PERTH); 6 Oct. 1914, 

C. H. Ostenfeld 517 (PERTH); 3 Dec. 2001, M.E. French 2216 (PERTH); 3 Dec. 2001, M.E. French 
2217 (PERTH); 3 Dec. 2001, M.E. French 2218 (PERTH); 3 Dec. 2001, M.E. French 2220 (PERTH); 
27 Sep. 1979, M.D. Crisp 6195, J. Taylor & R. Jackson (CANB, PERTH); 3 Nov. 1999, G.J. Keighery 
& N. Gibson 4880b (PERTH); 21 Sep. 1997, P.J. White 1026 (CANB, PERTH); 11 Dec. 1992, 

D. Nicolle 245 (AD); 13 Apr. 2001, M.E. French 1284 (PERTH); 13 Oct. 1999, K. Kershaw KK 2036 
(PERTH); 13 July 1970, M.I.H. Brooker 2655 (CANB, MEL, NSW, PERTH). 

Distribution and habitat. Restricted to the central wheatbelt of Western Australia, where it is distributed 
in a crescent from south of Wyalkatchem southwards and then south-east to south of Kulin and 
Pingaring. The subspecies grows in a variety of landscapes, usually in sites of good drainage, from 
lateritic and sandy gravel rises to slight slopes of pale red to grey loams. Often occurs as an understorey 
species in E. salmonophloia and/or E. wandoo Blakely woodland across its distribution. Associated 
eucalypts include E. capillosa, E. celastroides subsp. virella , E.falcata Turcz., E. loxophleba subsp. 
loxophleba, E. moderata,E. opima, E.phenax Brooker & S lee, E. salubris,E. sheathiana,E. subangusta 
subsp. subangusta and E. urna D.Nicolle. 

Etymology. From the Latin inornatus (unadorned), referring to the lack of white wax on the branchlets. 
This taxon is less ornamentally appealing than subsp. erythronema due to the lack of wax and its pale 
creamy yellow flowers. 

Conservation status. Eucalyptus erythronema subsp. inornata is distributed wholly within a highly 
cleared and fragmented area of the central wheatbelt area of Western Australia. Most populations occur 
as small remnants on roadsides although it has been recorded from Charles Gardner and Corrigin 
Reserves. To be listed as Priority Three under Department of Environment and Conservation (DEC) 
Conservation Codes for Western Australian Flora (M. Smith pers. comm.). 

Notes. Eucalyptus erythronema subsp. inornata is rarely cultivated, with the apparent selection of 

E. erythronema for garden cultivation having being restricted to the more ornamental, waxy and 
usually red-flowering subsp. erythronema. 

Within populations across its distribution, some individual plants of subsp. inornata produce buds with 
a slight flange (to 0.5 mm wide), however, this is a very minor variation as all other characteristics 
fit clearly with subsp. inornata. 
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A few intergrading populations between E. erythronema subsp. inornata and E. armillata are known 
where their distributions overlap in the area between Wyalkatchem and Cunderdin. These intergrades 
are characterised by their intermediate morphology, especially with respect to the slight and variable 
(between individuals within a population) degree of flanging of the buds and fruits and variable 
flower colour. Natural hybrids are recorded with E. loxophleba subsp. loxophleba , E. salubris and 
E. tenera. 

Hybrids and intergrades involving E. armillata and/or E. erythronema 

Intergrades and hybrids listed below are recognised according to the criteria defined in Nicolle and 
French (2012). 

Eucalyptus armillata - E. erythronema subsp. inornata intergrades 

Selected specimens examined (north to south). WESTERN AUSTRALIA: site 23, W side of Metcalf 
Rd between Metcalf East Rd and Twenty Six Gate Rd, c. 17.5 km SW of Wyalkatchem, 18 Oct. 2000, 
R. Davis WW 23-23 (PERTH); quadrat 17 Hutchy’s Block, Cardiff Pastoral Co, Hammond Rd, c. 
24 km ESE of the Wyalkatchem townsite, 16 Sep. 2000, C. Keating et al. WYCH 17/40 (PERTH); 
between Cunderdin and Tammin, 2 June 1969, M.LH. Brooker 1776 (CANB, PERTH). 

Eucalyptus armillata x E. orthostemon 

Specimens examined (north to south). WESTERN AUSTRALIA: 0.95 miles E of Manmanning, 
11 Mar. 1989, B.H Smith 1158 (AD, BRI, CANB, MEL, NSW, PERTH); NE of Calingiri, 13 Jan. 
2001, D. Nicolle & M. French 3692 (CANB, PERTH). 

Eucalyptus armillata x E. tenera 

Specimens examined (north to south). WESTERN AUSTRALIA: 3 miles from Smith property, 
Manmanning, 17 Nov. 1970, B. Smith s.n. (PERTH); c. 2 km SW of Manmanning, 31 Aug. 1976, 
A.S. George 14343 (PERTH); Wyenning East Rd, E of township, 24 July 2000, N. McQuoid 557 
(PERTH). 

Eucalyptus erythronema subsp. erythronema - subsp. inornata intergrades 

Selectedspecimens examined (north to south). WESTERN AUSTRALIA: site 17, atjunctionofHigginson 
Rd and Deep Well Rd, c. 15 km N of Kellerberrin, 12 Oct. 2000, R. Davis WW 17-58 (PERTH); Bruce 
Rock Rd Shire Reserve, near Lake Kurrenkutten, Corrigin, 25 Nov. 1996, R. Campbell 242A (PERTH); 
on E side of Bonds Rd, 330 m S of the northern boundary of the reserve. Loc 21840, c. 15 lcmNW of 
Kondinin, 30 June 1999, G.J. Keighery & N. Gibson 6660 (PERTH); 8.1 km from Bendering Rd on 
Bonds Rd, E of Corrigin, 15 July 2001, D. Nicolle & M. French 3808 (AD, CANB, PERTH). 

Eucalyptus erythronema subsp. erythronema x E. salubris 

Specimen examined. WESTERN AUSTRALIA: between Walgoolan and Bodallin on Great Eastern 
Hwy, 30 Sep. 2000, D. Nicolle & M. French 3459 (CANB, PERTH). 
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Eucalyptus erythronema subsp. erythronema x E. tenera 

Specimen examined. WESTERN AUSTRALIA: ‘Oxendale’ farm, Barnes Rd, SE of Yelbeni, 23 July 
1987, M.I.H. Brooker 9735 (CANB, NSW, PERTH). 

Eucalyptus erythronema subsp. erythronema x E. tephroclada 

Specimen examined. WESTERN AUSTRALIA: Noongar, 13 Aug. 1967, G.M. Chippendale 286 
(CANB, NSW, PERTH). 

Eucalyptus erythronema subsp. inornata x E. loxophleba subsp. loxophleba 

Specimen examined. WESTERN AUSTRALIA: North Bungulla Nature Reserve, 23 July 1987, 
M.I.H. Brooker 9729 (CANB, MEL, NSW, PERTH). 

Eucalyptus erythronema subsp. inornata x E. salubris 

Specimen examined. WESTERN AUSTRALIA: 3 km S of Tammin town, off Tammin South Rd, 
1 Nov. 2000, N. McQuoid 560 (PERTH). 

Eucalyptus erythronema subsp. inornata x E. tenera 

Specimen examined. WESTERN AUSTRALIA: Airstrip Rd, Kulin, 4 Dec. 1994, S. Murray s.n. 
(PERTH). 
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Abstract 

Maslin, B.R. New combinations in Senegalia (Fabaceae: Mimosoideae) for Australia. Nuytsia 22(6): 
465^168. The genus Acacia Mill. ( s. lat .) is now regarded as comprising five genera, one of which is 
Senegalia Raf. This genus is represented in Australia by just four species, two native and two introduced. 
The following new combinations are made in order to facilitate the completion of a revised edition of 
the Flora of Australia Vol. 11: Senegalia chundra (Roxb. ex Rottler) Maslin, S. pennata (L.) Maslin 
and S. pennata subsp. kerrii (I.C.Nielsen) Maslin. 

Introduction 

Molecular and other evidence has shown that the former, broadly circumscribed genus Acacia Mill, 
is polyphyletic and is now regarded as comprising five genera, Acacia {s. str .), Acaciella Britton 
& Rose, Mariosousa Seigler & Ebinger, Senegalia Raf. and Vachellia Wight & Arn. (see Miller & 
Seigler 2012 for an overview of this generic classification). The pan-tropical genus Senegalia (syn. 
Acacia subgen. Aculeiferum Vassal) is represented in Australia by just four species, two native and 
two introduced. Names in Senegalia are available for two of these taxa, both of which occur in north 
Queensland, namely, the native S. albizioides (Pedley) Pedley (syn. A. albizioides Pedley) and the 
introduced S. rugata (Lam.) Britton & Rose (syn. A. concinna (Willd.) DC. and A. sinuata (Lour.) 
Merr.). New combinations in Senegalia are provided below for the remaining two species, one native 
and one introduced, in order that they may be available for use in a revised edition of the Flora of 
Australia Vol. 11 (Orchard & Wilson 2001) that is currently being prepared by the author. 

The synonymy which forms the basis for this paper is that of previous authors whose works are 
referenced under the respective taxa below. None of the cited type specimens has been seen by the 
present author but reference is provided to other author’s examination of types where these have been 
undertaken. 
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New combinations 

Senegalia chundra (Roxb. ex Rottler) Maslin, comb. nov. 

Mimosa chundra Roxb. ex Rottler, Neue Schriften Ges. Naturf. Freunde Berlin 4: 207 (1803); Acacia 
chundra (Roxb. ex Rottler) Willd., Sp. PI. ed. 4,4(2): 1078 (1806). Type citation. ‘Marmelon. Octobr. 
1799 

Mimosa sundra Roxb., PI. Corom. 3: 19, t. 225 (1811); Acacia sundra (Roxb.) DC., Prodr. 2: 458 
(1825); Acacia catechu var. sundra (Roxb.) Kurz, Forest FI. Burma 1: 422 (1877); A. catechu subsp. 
sundra (Roxb.) Roberty, Candollea 11: 157 (1948) [Note: Roberty erroneously attributed the author 
of the basionym, Mimosa sundra , to De Candolle who cited Mimosa sundra Roxb. in his synonymy.] 
Type, ‘forests and mountains of Coromandel’, PI. Coromandel 3: t. 225; iconotype; fide Ross (2001: 
208). 

Distribution. Myanmar (Burma), India, Sri Lanka and Reunion (introduced) (fide Roskov et al. 2005, as 
A. chundra ). In Australia S. chundra is naturalised in a few places around Darwin where it is regarded 
as a noxious weed (fide Ross 2001: 208 and Navie & Adkins 2008: in these two works the species is 
treated as A. catechu var. sundra). 

Notes. Despite their similar-sounding epithets, M. chundra and M. sundra were independent descriptions 
based on different types. Some authors (e.g. Roskov et al. 2005) have treated A. sundra (Roxb.) DC. 
as an orthographic variant of A. chundra (Roxb. ex Rottler) Willd., however, there is no indication in 
the protologue of the basionym, M. sundra , that this is the case. As discussed by Kshirsagar (2012) 
Acacia ( Senegalia) chundra has had a complex nomenclatural history, sometimes being treated as 
a distinct species and sometimes treated as either a variety or synonym of A. catechu. Kshirsagar 
(l.c.) regards A. chundra as a distinct species and cites both A. sundra and A. catechu var. sundra in 
synonymy. It is this classification that is adopted here. 

The synonymy adopted above follows that of Roskov et al. (l.c.) and Kshirsagar (l.c.) except that 
A. catechu var. sundra (Roxb.) Prain is omitted here. This name is given by Roskov et al. (l.c.) as a 
synonym of Acacia (Senegalia) chundra , based on Sanjappa (1992) who cites A. catechu var. sundra 
Prain, J. Asiat. Soc. Beng. 66: 508 (1897). However, the name var. sundra does not appear in Prain’s 
work; and although he did suggest that A. sundra could be considered a variety of A. catechu (or a 
cryptic species in its own right), he did not make the infraspecific combination. 

Senegalia pennata (L.) Maslin, comb. nov. 

Mimosa pennata L., Sp. PI. ed. 1,1: 522 (1753); Acacia pennata (L.) Willd., Sp. PI. ed. 4, 4(2): 1090 
(1806). Type : Herb. Herman 3: 7, no. 216; holo: BM; fide Nielsen (1981: 66 & 1985: 18). 

Mimosa ferruginea Rottler, Neue Schriften Ges. Naturf. Freunde Berlin 4: 208 (1803). Type citation. 
‘Madras in horto Anderson. Octobr. 23. 1799.’ Synonymy following Tropicos (2012). 

Acacia pennata var. heyneana Benth., London J. Bot. 1:516 (1842). Type: Wall. Cat. n. 5253A; lector 
fide R.P Subhedar, J. Bombay Nat. Hist. Soc. 86: 271 (1989). 


B .R. Maslin, New combinations in Senegalia 


467 


Acacia pennata var. canescens Graham ex Kurz, J. Asiat. Soc. Bengal, Pt. 2, Nat. Hist. 45(4): 298 
(1877) [1876 publ. 19 Apr 1877]; A. pennata var. canescens Graham ex Baker, in J.D. Hooker, FI. 
British India 2: 298 (1897); Acacia canescens (Graham ex Kurz) Gamble, FI. Madras 1: 304 (1918). 
Type. Wall. Cat. n. 5256. 

Notes. Senegalia pennata is a widespread species that ranges from Indonesia and southern China 
eastwards to India (Roskov et al. 2005, as Acacia pennata ). It comprises four subspecies but only 
subsp. kerrii occurs in Australia. The combinations for the other subspecies will be published elsewhere 
(Maslin in prep.). Except for Mimosa ferruginea the synonymy adopted here follows that of Nielsen 
(1981, 1985). 

Senegalia pennata subsp. pennata 

Distribution. Andaman Is., Bangladesh, Bhutan, India, Myanmar (Burma), Nepal, Sri Lanka and 
Thailand (Roskov et al. 2005). 

Senegalia pennata subsp. kerrii (I.C.Nielsen) Maslin, comb. nov. 

Acaciapennata subsp. kerrii I.C.Nielsen, Adansonia, ser. 2,19(3): 353 (1980). Type : Thailand (Chiang 
Rai, Mae Suai), 25 July 1967, K. Bunchuai & B. Nimanong 1430; holo\ K; iso. BKF, C, P (Note: The 
preceding isotype listing is taken from the protologue, however, isotypes are given in Nielsen 1981: 
68 as BKF & C and in Nielsen 1985: 18 as BKF, C & E). 

Acacia tomentella Zipp., Linnaea 15: 199 (1841). Type'. Timor, s. coll. (Zippell ), Herb. Lugd. Bat. no. 
908.2... 725; holo: L; fide Nielsen (1985: 19). 

Acacia tomentella forma minor Miq., FI. Ind. Bat. 1(1): 14 (1855). Type. Timor, 5. coll. ( Zippell ), 
Herb. Lugd. Bat. no. 508.2 ... 739; lecto\ L; fide Nielsen (1985: 19). 

Distribution. Within Australia subsp. kerrii is endemic to Cape York Peninsula, in northern Queensland. 
It also occurs in Bhutan, Cambodia, East Timor, southern China (Yunnan), India, Indonesia (Java; 
Lesser Sunda Islands - Flores, Komodo, Lombok and Sumbawa; south-western Sulawesi - Bonto 
Parang), Laos, Malaysia, Myanmar (Burma), Nepal, Sri Lanka, Thailand and Vietnam (Roskov et al. 
2005; Wu De-Lin & Nielsen 2010). 
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SHORT COMMUNICATION 

A lectotype in Banksia L.f. (Proteaceae) clarified 

Recently I realised that I have lectotypified the name Banksia L.f. sect. Oncostylis Benth. (Proteaceae) 
twice, choosing different species. Bentham published the name in FloraAustraliensis (Bentham 1870: 
542,544) and included 13 species in the section, where all remain in the current classification (George 
1999). The protologue gives little lead in choosing a lectotype. In Nuytsia (George 1996: 21), I chose 
B. ericifolia L.f. as the ‘earliest-described of the included species’. In Flora of Australia (George 1999: 
397), I chose B. sphaerocarpa R.Br. as the ‘first-described species with the leaf character states given 
first in the protologue’. Either species would be appropriate but B. ericifolia has been adopted for the 
Australian Plant Name Index (APNI2012) and is here confirmed as lectotype of the name. 
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SHORT COMMUNICATION 

Updates to Western Australia’s vascular plant census for 2011 

The census database at the Western Australian Herbarium (PERTH) lists current names and recent 
synonymy for Western Australia’s native and naturalised vascular plants, as well as algae, bryophytes, 
lichens, slime moulds and some fungi. The names represented in the census are either sourced from 
published research or denote as yet unpublished names based on herbarium voucher specimens. 

Taxonomic name changes can be difficult to keep track of, especially in a species-rich State such as 
Western Australia (WA). Therefore, following the example set by Barker and Lang (2012) for South 
Australia, this paper lists changes and additions to WA’s vascular plant census during 2011 (Tables 1, 
2). These data are a valuable adjunct to the electronic census, which is accessed via FloraBase (Western 
Australian Herbarium 1998-) and Max (Woodman & Gioia 1997-)- Updates follow the consensus 
outcomes of the Australian Plant Census project (Council of Heads of Australasian Herbaria 2007-), 
with recommendations on taxonomic concepts from relevant specialists at PERTH. This paper does 
not include any corrections made to the electronic census for author citations or the bibliographic 
information associated with names. It is also important to note that changes made to WA’s plant census 
in 2011 do not necessarily coincide with the year of publication of the new name or name change. 

In 2011, 74 taxa were newly recorded for the State, of which 10 are naturalised and 11 have been 
added to the Threatened and Priority Flora list for Western Australia (Smith 2012) (Table 1). Plant 
groups for which a number of name changes were made in 2011 include Eremophila R.Br. (Brown & 
Buirchell 2011), Hibbertia Andrews (Toelken 2010), Tephrosia Pers. (ongoing revision of the Western 
Australian taxa by R. Butcher in collaboration with I. Cowie) and Acacia Mill, (specifically the 
‘Understanding Mulga’ project by B.R. Maslin & J. Reid). Under the Council of Heads of Australasian 
Herbaria (CHAH) guidelines for informal names (Barker 2005), manuscript names are being converted 
to phrase names unless publication is imminent. Thirteen manuscript names were updated to phrase 
names through this process (Table 2). Table 2 also includes cases where there has been a change of 
taxonomic concept, misapplication, exclusion or rank change. 

This is the first in a series of update lists planned for each calendar year. Green (1988) published 
the last such list in the Cumulative supplement no. 7 to the Census of the vascular plants of Western 
Australia (Green 1985). 

Curation staff at PERTH and the Department of Environment and Conservation’s ‘Taxonomic Review 
Committee’ have contributed to the information presented here. 
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Table 1. New records added to Western Australia’s vascular plant census during 2011. Status: * = naturalised; 
T, P1-P4 = Conservation codes following Smith (2012). 


New Name 

Status 

Comments 

Acalypha lanceolata Willd. var. lanceolata 


See Sagun et al. (2010). 

Acmella grandiflora (Turcz.) R.K. Jansen var. discoidea 
R.K.Jansen 


P. Wilson in sched. (19/07/2011). 

Adenostemma lavenia (L.) Kuntze var. lanceolatum 
(Miq.) Kosterm. 

P3 

See Orchard (2011). 

Aenictophyton reconditum A.T. Lee subsp. reconditum 


See Thompson (2011a). 

Aenictophyton reconditum A.T. Lee subsp. 
macrophyllum I.Thomps. 


See Thompson (2011a). 

Ageratum conyzoides L. subsp. conyzoides 

* 

See Johnson (1971). 

Aristida personata Henrard 


B.K. Simon in sched. (9/09/2011). 

Arthropodium sp. Goldfields (H. Pringle 2188) 


T. Macfarlane & A. Mitchell in lift. 
(23/12/2010). 

Ceriops australis (C.T.White) Bailment, T.J.Sm. & 
J.A.Stoddart 


See Sheue et al. (2009). 

Cleome arenitensis Craven, Lepschi & Fryxell 


See Craven et al. (2010a). 

Cosmos bipinnatus Cav. 

* 

See CHAH (May 2011). 

Cosmos sulphureus Cav. 

* 

See CHAH (May 2011). 

Dicrastylis lewellinii (F.Muell.) F.Muell. 


R. Davis in sched. (27/09/2011). 

Dodonaea hispidula Endl. var. arida (S.T.Reynolds) 
M.G.Harr. 


See Harrington & Gadek (2010). 

Eleocharis jacobsiana K.L.Wilson 


See Wilson (2011). 

Eleocharis triquetra K.L.Wilson 


See Wilson (2011). 

Eragrostis surrey ana K.A.Sheph. & Trudgen 

P3 

See Shepherd & Trudgen (2011). 

Eremophila fallax Chinnock 


See Chinnock (2007). 

Eremophila margarethae S.Moore subsp. straight 
sepals (G. Cockerton & B. McLean 31310) 

PI 

A.P. Brown in lift. (27/10/2011). 

Eremophila sp. Ballythunna (R. Davis 11395) 


See Brown & Buirchell (2011). 

Eremophila sp. Ironstone (G. Cockerton & B. McLean 
LCH31311) 

PI 

A.P. Brown in litt. (31/08/2011). 

Eremophila sp. McDermid Rock (A.P Brown 3615) 


See Brown & Buirchell (2011). 

Eremophila sp. Plumridge Lakes (S.G.M. Carr 534) 


See Brown & Buirchell (2011). 

Eremophila sp. Rothsay (D. Coultas & J. Kelt s.n. 
PERTH 08200440) 

PI 

See Brown & Buirchell (2011). 

Eremophila sp. South Wubin (R. Davis 10648) 


See Brown & Buirchell (2011). 
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New Name Status Comments 

See Brown & Buirchell (2011). 


Eremophila sp. Wanna (M.J. Greeve & J.D. Start D7 
44) 

Eremophila sp. Yinnetharra (J.D. Start D7 45) 

Euphorbia centralis B.G.Thomson 

Euphorbia sp. Clay soil (C. Martene 04/07/2000) 

Fraxinus angustifolia Vahl subsp. angustifolia 

Goodia stenocarpa I.Thomps. 

Grammosolen truncatus (Ising) Haegi 

Grevillea sp. Turee (J. Bull & G. Hopkinson ONS JJ 
01 . 01 ) 

Hibbertia axillaris Toelken 
Hibbertia brevipedunculata Toelken 
Hibbertia mollis Toelken 

Hibbertia oblongata DC. subsp. brevifolia (Benth.) 
Toelken 

Hibbertia scabrifolia Toelken 

Hibbertia scopata Toelken 

Hibbertia suffrutescens Toelken 

Hypoestes aristata Roem. & Schult. 

Indigofera australis Willd. subsp. hesperia Peter 
G. Wilson & Rowe 

Indigofera cornuligera Peter G.Wilson & Rowe subsp. 
cornuligera 

Kunzea x rosea (Turcz.) Govaerts 

Labichea sp. Mt Holland (W.A. Thompson & J. Allen 
949) 

Leucopogon rigidus DC. 

Leucopogon sp. Coomallo (R.J. Cranfield 1457) 
Levenhookia murfetii Lowrie & Conran 
Merremia dissecta (Jacq.) Hallier f. var. dissecta 
Muelleranthus obovatus I.Thomps. 

Nymphaea lukei S.W.L Jacobs & Hellq. 

Parthenium hysterophorus L. 


See Brown & Buirchell (2011). 

D.A. Halford in sched. (22/02/2010). 
D.A. Halford in sched. (4/04/2010). 

* G.J. Keighery in sched. (22/11/2011). 
See Thompson (2011b). 

R. Davis in litt. (1/12/2011). 

PI S. Dillon in sched. (23/11/2011). 

See Toelken (2010). 

See Toelken (2010). 

See Toelken (2010). 

See Toelken (2010). 

See Toelken (2010). 

See Toelken (2010). 

See Toelken (2010). 

* G.J. Keighery in litt. (Sep. 2010). 

See Wilson & Rowe (2010). 

See Wilson & Rowe (2010). 

See Govaerts et al. (2008) [ K.jucunda 
K. preissiana]. 

N. Gibson in litt. (3/03/2011). 

M. Hislop in litt. (8/04/2011). 

M. Hislop in litt. (11/05/2011). 

See Lowrie & Conran (2011). 

* See Staples (2010). 

See Thompson (2011a). 

See Jacobs & Hellquist (2011). 

* M. Hislop pers. comm. (Dec. 2011). 
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New Name Status Comments 


M. Hislop & D. Dixon in lift. 
(23/09/2011). 


Portulaca sp. rock pools (K.A. Menkhorst 310) 
Psoralea arborea Sims 

Sauropus sp. Koodaideri detritals (J. Naaykens & J. 
Hurter JH 11213) 

Solanum sp. Gurinbiddy Range (M.E. Trudgen & M. 
Trudgen 12775) 

Solanum sp. Hamersley clay (D. Halford Q 9280) 

Spathia neurosa Ewart & M.E.L.Archer 

Stylidium angustifolium (Carlquist) Wege subsp. 
angustifolium 

Stylidium sp. Eneabba (J.A. Wege & K.A. Shepherd 
JAW 1623) 

Tephrosia brachyodon Domin var. longifolia (Benth.) 
Domin 

Tephrosia sp. clay soils (S. van Leeuwen et al. PBS 
0273) 

Tephrosia sp. Dunes (J.R. Maconochie 938) 

Tephrosia sp. Kennedy Range (J.S. Beard 4392) 

Tephrosia sp. Kununurra (T. Handasyde TH00 250) 

Tephrosia sp. Onslow (K.R. Newbey 10571) 

Tephrosia sp. Pilbara (A.L. Payne PRP 1393) 

Tephrosia sp. Saw Ranges (D. Kabay s.n. PERTH 
06720544) 

Tephrosia sp. sparse pinnae (C.R. Michel 2202) 
Thomasia sp. Hopetoun (K. Newbey 4896) 

Triodia barbata R.L.Barrett & M.D.Barrett 
Triodia cremnophila R.L.Barrett & M.D.Barrett 
Ursinia anthemoides (L.) Poir. subsp. anthemoides 
Zinnia elegans Jacq. 


Extremely invasive. C. Stirton in lift. 
(29/09/2011). 

J. Hurter in lift. (15/09/2011). 

J. Hurter & R. Davis in lift. (10/11/2011). 

J. Hurter & R. Davis in lift. (3/11/2011). 
J. Hurter in sched. (May 2011). 

See Wege (2010). 

J.A. Wege in lift. (19/12/2011). 

I. Cowie pers. comm. (Mar. 2011). 

R. Butcher in lift. (27/09/2011). 

R. Butcher in lift. (13/04/2011). 

PI R. Butcher in lift. (11/04/2011). 

P2 R. Butcher in lift. (11/04/2011). 

R. Butcher in lift. (11/04/2011). 

R. Butcher in lift. (11/04/2011). 

PI R. Butcher in litt. (11/04/2011). 

R. Butcher in litt. (12/04/2011). 

P2 C.F. Wilkins & K. Shepherd in litt. 
(17/10/2011). 

See Barrett & Barrett (2011). 

PI See Barrett & Barrett (2011). 

See Thompson (2007). 

* CHAH (May 2011). 
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Table 2. Changes to existing entries in Western Australia’s vascular plant census during 2011. Excluded 
name = a name used in the botanical literature that actually refers to one or more different taxa never 
occurring in WA; misapplied name = a name used in the botanical literature but now considered to refer 
to one or more different WA taxa; nomenclatural synonym = a superseded name based on the same type 
specimen as the accepted name—the epithet is usually transferred to a different genus name or rank; 
taxonomic synonym = a superseded name based on a different type specimen to the accepted name. 
Status: * = naturalised; T, P1-P4 = Conservation codes following Smith (2012). 


Old name 

New Name 

Status Comments 

Acacia aneura Benth. var. 
intermedia Pedley 

n/a 

Excluded name. B. Maslin 
pers. comm. (23/06/2011). 

Acacia aneura Benth. var. 
argentea Pedley 

Acacia caesaneura Maslin & 
J.E.Reid ms 

Name synonymised. J. Reid 
in lift. (1/04/2011). 

Acacia aneura Benth. var. 
conifera Randell 

Acacia pteraneura Maslin & 
J.E.Reid ms 

Name synonymised. J. Reid 
in lift. (1/04/2011). 

Acacia aneura Benth. var. 
fuliginea Pedley 

Acacia fuscaneura Maslin & 
J.E.Reid ms 

Name synonymised. J. Reid 
in lift. (1/04/2011). 

Acacia aneura Benth. var. 
major Pedley 

n/a 

Excluded name. B. Maslin 
pers. comm. (7/06/2011). 

Acacia aneura Benth. var. 
microcarpa Pedley 

Acacia incurvaneura Maslin 
& J.E.Reid ms 

Name synonymised. J. Reid 
in lift. (1/04/2011). 

Acacia aneura Benth. var. 
pilbarana Pedley 

Acacia aptaneura Maslin & 
J.E.Reid ms 

Name synonymised. J. Reid 
in lift. (1/04/2011). 

Acacia galioides Benth. var. 
galioides 

Acacia galioides Benth. 

Nomenclatural synonym. 

See Bostock & Holland 
(2010). 

Acacia galioides Benth. var. 
glabrifolia (Domin) Pedley 

Acacia galioides Benth. 

Taxonomic synonym. See 
Bostock & Holland (2010). 

Acacia sp. Little Sandy Desert 
(B.R. Maslin 2139) 

Acacia steedmanii Maiden 
& Blakely subsp. borealis 
Maslin 

Taxon formally published. 

See Maslin & Leeuwen 
(2008). 

Acacia wickhamii Benth. subsp. 
cassitera (Pedley) Tindale ms 

Acacia wickhamii Benth. 
subsp. cassitera (Pedley) 
Tindale & Kodela 

Taxon formally published. 

See Kodela & Tindale 
(2001). 

Acacia wickhamii Benth. subsp. 
viscidula (F.Muell.) Tindale, 
Kodela & D.Keith 

Acacia calligera (Pedley) 
Pedley 

Taxonomic synonym. See 
Pedley (2006) and B. Maslin 
inlitt. (29/11/2011). 

Acacia wickhamii Benth. subsp. 
viscidula (F.Muell.) Tindale & 
D.Keith ms 

Acacia wickhamii Benth. 
subsp. viscidula (F.Muell.) 
Tindale, Kodela & D.Keith 

Taxon formally published. 

See Kodela & Tindale 
(2001). 

Adenostemma lavenia (L.) 
Kuntze 

nidi 

Name made current. Taxon 
reinstated by Orchard 
(2011). 

Adenostemma viscosum 

J.R.Forst. & G.Forst. 

Adenostemma lavenia (L.) 
Kuntze 

Taxonomic synonym. See 
Orchard (2011). 
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Old name 

New name 

Status 

Comments 

Andersonia sp. Lower King (N. 
Hoyle 1500) 

Andersonia depressa R.Br. 

P4 

Name synonymised. 

K. Lemson in sched. 
(15/5/2001). 

Austrostipa juncifolia (Hughes) 
S.W.L Jacobs & J.Everett 
subsp. Southern River (B J. 
Keighery 2160) 

Austrostipa jacobsiana 

A.R. Williams 

PI 

Taxon formally published. 

See Williams (2011). 

Austrostipa sp. Harvey (B J. 
Keighery GWAL/1) 

Austrostipa bronwenae 

A.R. Williams 

PI 

Taxon formally published. 

See Williams (2011). 

Brachiaria occidentals 
C.A.Gardner & C.E.Hubb. var. 
occidentals 

Urochloa occidentals 
(C.A.Gardner & 

C.E.Hubb.) B.K.Simon var. 
occidentals ms 


Name synonymised. B.K. 
Simon in sched. (5/10/2006). 

Ceriops tagal (Perr.) C.B.Rob. 

nidi 


Excluded name. See Sheue 
et al. (2009). 

Choretrum glomeratum R.Br. 
var. glomeratum 

Choretrum glomeratum R.Br. 


Nomenclatural synonym. 

No varieties recognised. 

B.J. Lepschi pers. comm. 
(23/11/2011). 

Choretrum glomeratum R.Br. 
var. chrysanthum (F.Muell.) 
Benth. 

Choretrum chrysanthum 
F.Muell. 


Nomenclatural synonym. 

No varieties recognised. 

B.J. Lepschi pers. comm. 
(23/11/2011). 

Conostephium sp. Salt Lake (J. 
Buegge D7) 

Conostephium preissii Sond. 


Name synonymised. 

M. Hislop pers. comm. 
(29/11/2011). 

Cryptandra scoparia Reissek 
subsp. scoparia 

Cryptandra scoparia Reissek 


Nomenclatural synonym. No 
subspecies recognised. See 

Rye (2007). 

Danthonia penicillata (Labill.) 
P.Beauv. 

n/a 


Excluded name. See Linder 
(2005). 

Distichostemon hispidulus 
(Endl.) Baill. 

Dodonaea hispidula Endl. 


Nomenclatural synonym. 

See Harrington & Gadek 
(2010). 

Distichostemon hispidulus 
(Endl.) Baill. var. aridus 
S.T.Reynolds 

Dodonaea hispulula Endl. 
var. arida (S.T.Reynolds) 
M.G.Harr. 


Nomenclatural synonym. 

See Harrington & Gadek 
(2010). 

Distichostemon hispidulus 
(Endl.) Baill. var. phyllopterus 
(F.Muell.) S.T.Reynolds 

Dodonaea hispidula Endl. 
var. phylloptera (F.Muell.) 
M.G.Harr. 


Nomenclatural synonym. 

See Harrington & Gadek 
(2010). 

Ecdeiocolea sp. Rigid (R.V. 
Smith 66/281) 

Ecdeiocolea rigens 

B.G.Briggs 


Taxon formally published. 

See Briggs (2011). 

Eleocharis sp. A Kimberley 

Flora (W.V. Fitzgerald 1038) 

Eleocharis rivals 

K.L.Wilson 


Taxon formally published. 

See Wilson (2011). 
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Old name 

New name 

Status 

Comments 

Eleocharis sp. B. Kimberley 

Flora (K.F. Kenneally 8727) 

Eleocharis sanguinolenta 
K.L.Wilson 


Taxon formally published. 

See Wilson (2011). 

Elymus rectisetus (Nees) 

A.Love & Connor 

Anthosachne rectiseta (Nees) 
Barkworth & S.W.L.Jacobs 


Nomenclatural synonym. 

See Barkworth (2011). 

Elymus scaber (R.Br.) A.Love 

Anthosachne scabra (RBr.) 
Nevski 


Nomenclatural synonym. 

See Barkworth (2011). 

Eremophila ostrina 

Chinnock ms 

Eremophila sp. Ostrina (M. 
Officer 164) 


To align with CHAH phrase 
name protocols (July 2011). 

Eremophila pensilis 

Chinnock ms 

Eremophila sp. Little Sandy 
Desert (A.A. Mitchell PRP 
1263) 


To align with CHAH phrase 
name protocols (July 2011). 

Eremophila ringens 

Chinnock ms 

Eremophila sp. Byro (R. Wait 
6128/97) 

P3 

To align with CHAH phrase 
name protocols (July 2011). 

Eremophila sulcata 

Chinnock ms 

Eremophila sp. Great 

Victoria Desert (R. Davis 
10621) 

P2 

To align with CHAH phrase 
name protocols (July 2011). 

Eucalyptus sp. Mt King (S. van 
Leeuwen 3605) 

Eucalyptus sp. Mt Nameless 
(D. Nicolle 1191) 


Name synonymised. 

D. Nicolle in lift. 

(20/9/2011). 

Eucalyptus vegrandis 

L.A.S Johnson & K.D.Hill 
subsp. Fine leaf (P.J. White 452) 

Eucalyptus orthostemon 
D.Nicolle & Brooker 


Name synonymised. 

D. Nicolle in sched. (Aug. 
2002). 

Flaveria australasica Hook, 
subsp. gilgai Keighery 

Flaveria sp. Tom Price (M E. 
Trudgen 11246) 


Name synonymised. 

T. Macfarlane & N. Lander 
in lift. (Feb. 2011). 

Flaveria sp. Tom Price (M E. 
Trudgen 11246) 

n/a 


Name made current. Taxon 
reinstated by T. Macfarlane 
in litt. (Feb. 2011). 

Gompholobium sp. Yanchep (R. 
Davis 11129) 

Gompholobium 
shuttleworthii Meisn. 


Name synonymised. 

C. Wilkins in sched. 

(8/2/2007). 

Hibbertia cistifolia DC. 

n/a 


Excluded name. See Toelken 
(2010). 

Hibbertia oblongata DC. var. 
oblongata 

n/a 


Excluded name. See Toelken 
(2010). 

Hibbertia oblongata DC. var. 
brevifolia Benth. 

Hibbertia oblongata DC. 
subsp. brevifolia (Benth.) 
Toelken 


Nomenclatural synonym. 

See Toelken (2010). 

Hibbertia sp. A Kimberley 

Flora (T.E.H. Aplin et al. 898) 

Hibbertia suffrutescens 
Toelken 


Taxon formally published. 

See Toelken (2010a). 

Ilysanthes lobelioides (F.Muell.) 
Benth. 

Lindernia lobelioides 
(F.Muell.) F. Muell. 


Nomenclatural synonym. 

M.D. Barrett in litt. 

(9/3/2011). 
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Old name 

New name 

Status 

Comments 

Indigofera leucotricha E.Pritz. 

n/a 


Excluded name. See Wilson 
& Rowe (2010). 

Leptopus decaisnei (Benth.) 
Pojark. 

Notoleptopus decaisnei 
(Benth.) Voronts. & Petra 
Hoffm. 


Nomenclatural synonym. 

See Vorontsova & Hoffman 
(2008). 

Leptopus decaisnei (Benth.) 
Pojark. var. decaisnei 

Notoleptopus decaisnei 
(Benth.) Voronts. & Petra 
Hoffm. var. decaisnei 


Nomenclatural synonym. 

See Vorontsova & Hoffman 
(2008). 

Leptopus decaisnei (Benth.) 
Pojark. var. orbicularis (Benth.) 
Airy Shaw 

Notoleptopus decaisnei 
(Benth. Voronts. & Petra 
Hoffm. var. Orbicularis (A.B. 
Craig 428) 


Name synonymised. See 
Vorontsova & Hoffman 
(2008). 

Lindernia lobelioides (F.Muell.) 
F.Muell. 

n/a 


Excluded name. Specimens 
referable to L. clausa. 

M.D. Barrett in litt. 

(9/03/2011). 

Melaleuca citrina Turcz. 

Melaleuca lutea Craven 


Nomenclatural synonym. 

See Craven etal. (2010b). 

Meziella trifida (Nees) Schindl. 

Myriophyllum trifidum 
(Nees) M.F.Moody & Fes 

T 

Nomenclatural synonym. 

See Moody & Fes (2010). 

Microcorys wilsoniana 

B.J.Conn 

nidi 


Name made current. Taxon 
reinstated by G. Guerin in 
litt. (8/11/2010). 

Muelleranthus crenulatus 
A.T.Fee 

Paragoodia crenulata 
(A.T.Fee) I.Thomps. 

T 

Nomenclatural synonym. 

See Thompson (2011a). 

Nymphaea immutabilis 

S.W.F.Jacobs subsp. 
immutabilis 

Nymphaea immutabilis 

S.W.F.Jacobs 

P2 

Nomenclatural synonym. 
Subspecies no longer 
recognised. See Jacobs & 
Hellquist (2011). 

Nymphaea immutabilis 

S.W.F.Jacobs subsp. 
kimberleyensis S.W.F.Jacobs 

Nymphaea kimberleyensis 
(S.W.F.Jacobs) S.W.F.Jacobs 
& Hellq. 


Nomenclatural synonym. 

See Jacobs & Hellquist 
(2011). 

Pachynema sp. Prince Regent 
(M.D. Barrett & R.F. Barrett 
1342) 

Hibbertia sp. Prince Regent 
(M.D. Barrett & R.F. Barrett 
1342) 

P2 

Name synonymised. 

M.D. Barrett pers. comm. 

(Dec. 2010). See Horn 
(2009). 

Pachynema sphenandrum 
F.Muell. & Tate 

Hibbertia sphenandra 
(F.Muell. & Tate) J.W.Horn 


Nomenclatural synonym. 

See Horn (2009). 

Petrophile sp. Whicher Range 
(G.J. Keighery 11790) 

Petrophile latericola 

Keighery 

T 

Taxon formally published. 

See Keighery (2010). 

Ptilotus astrolasius F.Muell. 
var. astrolasius 

Ptilotus astrolasius F.Muell. 


Nomenclatural synonym. 
Varieties no longer 
recognised. See Davis 
(2009). 
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Old name 

New name Status 

Comments 

Ptilotus chortophytum (Diels) 
Schinz 

Ptilotus chortophytus (Diels) 

Schinz 

Orthographic variant. See 
APNI (accessed 8/03/2011). 

Ptychosema anomalum F.Muell. 

Aenictophyton anomalum 
(F.Muell.) I.Thomps. 

Nomenclatural synonym. 

See Thompson (2011a). 

Scaevola graminea Ewart & 
A.H.K.Petrie 

n/a 

Excluded. See APNI 
(accessed 10/3/2011). 

Securinega melanthesoides 
(F.Muell.) Airy Shaw 

Flueggea virosa (Willd.) 

Voigt subsp. melanthesoides 
(F.Muell.) G.L.Webster 

Nomenclatural synonym. 

See Barker & Welzen 
(2010). 

Spermacoce abbreviata 

Dessein ms 

Spermacoce sp. Abbreviata 
(A.A. Mitchell 3473) 

To align with CHAH phrase 
name protocols (May 2011). 

Spermacoce cylindrata 

Dessein ms 

Spermacoce sp. Cylindrata 
(R.K. Harwood 1443) 

To align with CHAH phrase 
name protocols (May 2011). 

Spermacoce hippocrepica 
Dessein ms 

Spermacoce sp. Hippocrepica 
(C.R. Dunlop 5407) 

To align with CHAH phrase 
name protocols (May 2011). 

Spermacoce melanosperma 
Dessein ms 

Spermacoce sp. 

Melanosperma (R.K. 

Harwood 1442) 

To align with CHAH phrase 
name protocols (May 2011). 

Spermacoce nudiuscula 

Dessein ms 

Spermacoce sp. Nudiuscula 
(A.A. Mitchell 3459 A) 

To align with CHAH phrase 
name protocols (May 2011). 

Spermacoce oxytheca 

Dessein ms 

Spermacoce sp. C Kimberley 

Flora (K.F. Kenneally 7960) 

To align with CHAH phrase 
name protocols (May 2011). 

Spermacoce platysperma 

Dessein ms 

Spermacoce sp. Platysperma 
(J.R. Clarkson 6546) 

To align with CHAH phrase 
name protocols (May 2011). 

Spermacoce polygama 

Dessein ms 

Spermacoce sp. Polygama 
(R.K. Harwood 1537) 

To align with CHAH phrase 
name protocols (May 2011). 

Spermacoce saxatilis 

Dessein ms 

Spermacoce sp. Saxitilis 
(R.K. Harwood 1538) 

To align with CHAH phrase 
name protocols (May 2011). 

Spermacoce sp. A Kimberley 
Flora (T.E.H. Aplin et al. 995) 

Spermacoce cylindrata 

Dessein ms 

Name synonymised. See 
Spermacoce sp. Cylindrata 
(R.K. Harwood 1443). 

CHAH (May 2011). 

Spermacoce sp. B Kimberley 
Flora (K.F. Kenneally 10883) 

Spermacoce cylindrata 

Dessein ms 

Name synonymised. See 
Spermacoce sp. Cylindrata 
(R.K. Harwood 1443). 

CHAH (May 2011). 

Spermacoce sp. C Kimberley 
(K.F. Kenneally 7960) 

n/a 

Name made current. To align 
with CHAH phrase name 
protocols. CHAH (May 

2011). 
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Old name 

New name 

Status 

Comments 

Stylidium asteroideum 

F.L.Erickson & J.H. Willis 

n/a 

P3 

Name made current. Taxon 
reinstated by J.A. Wege in 
sched. (30/08/2011). 

Stylidium glaucifolium 
(Carlquist) Wege ms 

Stylidium angustifolium 
(Carlquist) Wege subsp. 
glaucifolium (Carlquist) 

Wege 


Taxon formally published. 

See Wege (2010). 

Stylidium obtusatum Sond. var. 
obtusatum 

Stylidium obtusatum Sond. 


Nomenclatural synonym. 

No varieties recognised. 

J.A. Wege in lift. 

(23/3/2010). 

Stylidium sp. Mt Barker (E.J. 
Croxford 1906) 

Stylidium acuminatum 
(Carlquist) Wege subsp. 
meridionale Wege 


Taxon formally published. 

See Wege (2010). 

Syzygium armstrongii (Benth.) 

B. Hyland 

n/a 


Excluded. L.A. Craven & 

J.A. Matarczyk in sched. 
(1997). 

Tecticornia sp. Fortescue Marsh 
(K.A. Shepherd et al. KS 1055) 

Tecticornia globulifera 
K.A.Sheph. 

PI 

Taxon formally published. 

See Shepherd & Leeuwen 
(2011). 

Tecticornia sp. Roy Hill (H. 
Pringle 62) 

Tecticornia medusa 
KA.Sheph. & S.J.van 
Leeuwen 

P3 

Taxon formally published. 

See Shepherd & Leeuwen 
(2011). 

Tephrosiafilipes Benth. var. 
filipes 

n/a 


Name made current. Taxon 
reinstated by I. Cowie & 

R. Butcher in sched. (Mar. 
2011). 

Tephrosia stuartii Benth. 

n/a 


Name made current. Taxon 
reinstated by R. Butcher in 
lift. (20/04/2011). 

Thysanotus volubilis R.Br. 

n/a 


Name made current. Taxon 
reinstated by M. Hislop 
& Paul G. Wilson in lift. 
(29/11/2011). 

Tritonia lineata (Salisb.) Ker 
Gawl. 

Tritonia gladiolaris (Lam.) 
Goldblatt & J.C.Manning 

* 

Taxonomic synonym. See 
Goldblatt & Manning 
(2006). 

Wedelia sp. B Kimberley Flora 
(M. Lazarides 6380) 

Wedelia verbesinoides Benth. 

PI 

Name synonymised. CHAH 
(May 2011). 

Wedelia trilob at a (L.) Hitchc. 

Sphagneticola trilobata (L.) 
Pruski 

* 

Nomenclatural synonym. 

See Pruski (1996). 
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SHORT COMMUNICATION 

Isotypes for Calandrinia pentavalvis 

Calandriniapentavalvis Obbens was described last year (Obbens 2011: 9). The type gathering is from 
the Spear Hills area in the Shaw River catchment of the Pilbara Region. At the time of publication, 
only the holotype (comprising two individuals) was available for study. Duplicate material from the 
Pilbara Regional Herbarium has since become available following the closure of this herbarium and 
the transferral of its collections to the Western Australian Herbarium. This material has been processed 
and isotypes have been allocated and sent to the institutions cited below. 

Calandrinia pentavalvis Obbens 

Type : c. 7 km east of the Shaw River crossing along Marble Bar-Hillside Road, then follow minor 
track north for c. 400 m. Area referred to as the Spear Hills, and is c. 60 km south-west of Marble 
Bar, Western Australia, 28 May 2004, F. Obbens & B. Bromilow FO 16/04 (holer. PERTH 06609570; 
iso. AD, CANB, MEL). 
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CONSERVATION CODES FOR WESTERN AUSTRALIAN FLORA 


T: Threatened Flora (Declared Rare Flora — Extant). Taxa which have been adequately searched 
for and are deemed to be in the wild either rare, in danger of extinction, or otherwise in need of 
special protection, and have been gazetted as such (Schedule 1 under the Wildlife Conservation 
Act 1950). Threatened Flora (Schedule 1) are further ranked by the Department according to 
their level of threat using IUCN Red List criteria: 

CR: Critically Endangered - considered to be facing an extremely high risk of extinction in the 
wild. 

EN: Endangered - considered to be facing a very high risk of extinction in the wild. 

VU: Vulnerable - considered to be facing a high risk of extinction in the wild. 

X: Presumed Extinct Flora (Declared Rare Flora — Extinct). Taxa which have been adequately 
searched for and there is no reasonable doubt that the last individual has died, and have been 
gazetted as such (Schedule 2 under the Wildlife Conservation Act 1950). 

1: Priority One: Poorly-known taxa. Taxa that are known from one or a few collections or sight 
records (generally less than five), all on lands not managed for conservation, e.g. agricultural 
or pastoral lands, urban areas, Shire, Westrail and Main Roads WA road, gravel and soil 
reserves, and active mineral leases and under threat of habitat destruction or degradation. Taxa 
may be included if they are comparatively well known from one or more localities but do not 
meet adequacy of survey requirements and appear to be under immediate threat from known 
threatening processes. 

2: Priority Two: Poorly-known taxa. Taxa that are known from one or a few collections or 
sight records, some of which are on lands not under imminent threat of habitat destruction or 
degradation, e.g. national parks, conservation parks, nature reserves. State forest, vacant Crown 
land, water reserves, etc. Taxa may be included if they are comparatively well known from one 
or more localities but do not meet adequacy of survey requirements and appear to be under threat 
from known threatening processes. 

3: Priority Three: Poorly-known taxa. Taxa that are known from collections or sight records from 
several localities not under imminent threat, or from few but widespread localities with either 
large population size or significant remaining areas of apparently suitable habitat, much of it not 
under imminent threat. Taxa may be included if they are comparatively well known from several 
localities but do not meet adequacy of survey requirements and known threatening processes 
exist that could affect them. 

4: Priority Four: Rare, Near Threatened and other taxa in need of monitoring. 

Rare: taxa that are considered to have been adequately surveyed, or for which sufficient 
knowledge is available, and that are considered not currently threatened or in need of special 
protection, but could be if present circumstances change. These taxa are usually represented on 
conservation lands. 

Near Threatened: taxa that are considered to have been adequately surveyed and that do not 
qualify for Conservation Dependent, but that are close to qualifying for Vulnerable. Taxa that 
have been removed from the list of threatened taxa during the past five years for reasons other 
than taxonomy. 

5: Priority Five: Conservation Dependent taxa. Taxa that are not threatened but are subject 
to a specific conservation program, the cessation of which would result in the taxa becoming 
threatened within five years. 
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